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GLOSSARY 


AASHO  classification  (soil  engineering) .  The  official  classification  of 
soil  materials  and  soil  aggregate  mixtures  for  highway  construction 
used  by  the  American  Association  of  State  Highway  Officials. 

Acre-foot.   The  quantity  of  a  material  that  will  cover  1  acre  of  land 
1  foot  deep. 

Adiabatic.   Denotes  a  process  (such  as  a  parcel  of  air  undergoing  expansion 
or  compression)  in  which  there  is  no  transfer  of  heat  energy  into  or 
out  of  the  system. 

Adiabatic  lapse  rate.   The  change  in  air  temperature  with  altitude.   In 

well-mixed  air  the  dry  adiabatic  lapse  rate  is  5.4°  F  per  1,000  feet 
(0.98°  C  per  100  m) . 

Aerosol.   Particles  suspended  in  air. 

Aesthetics.   The  philosophy  concerned  with  the  perception  of  beauty. 

Visual  perception  of  the  beauty  of  landscapes  involves  the  viewer's 
ideas,  sensations,  and  feelings  about  what  he  sees,  as  well  as  the 
physical  elements  that  compromise  the  view. 

Agglomerate.   To  fuse  into  a  mass. 

AGL.   (Above  ground  level) ,  a  height  measured  in  feet  or  meters  above 
the  ground . 

Alkaline  soil.   Precisely,  any  soil  horizon  having  a  pH  value  greater 
than  7.0;  practically,  a  soil  having  a  pH  above  7.3. 

Alkali  soil.   1:   A  soil  with  a  high  degree  of  alkalinity  (pH  of  8.5  or 
higher)  or  with  a  high  exchangeable  sodium  content  (15  percent  or 
more  of  the  exchange  capacity)  or  both.   2:   A  soil  that  contains 
sufficient  alkali  (sodium)  to  interfere  with  the  growth  of  most 
crop  plants. 

Alluvial  soils.   An  azonal  great  soil  group  developed  from  transported 

and  relatively  recently  deposited  material  (alluvium)  characterized 
by  a  weak  modification  (or  none)  of  the  original  material  by  soil- 
forming  processes. 

Alluvium.   Clay,  silt,  sand,  and  gravel  or  other  rock  material  transported 
by  flowing  water  and  deposited  as  sorted  or  semi-sorted  sediments. 

Ambient  air.   Surrounding  or  circulating  air. 

Ambient  air  quality  standard.   A  concentration  of  an  air  pollutant  in  the 
air  for  a  specified  time  period  designated  to  be  the  allowable 
maximum  to  protect  public  health  (primary)  or  welfare  (secondary) . 
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Ammonium  nitrate  fuel-oil  prill.   A  globular,  porous  particle  obtained  by 
spraying  ammonium  nitrate  and  fuel  oil  in  a  rising  current  of  warm 
air.   Used  in  blasting. 

Angle  of  repose.   Angle  between  the  horizontal  and  the  maximum  slope  that 
a  soil  assumes  through  natural  processes. 

Animal  unit  month.   A  measure  of  forage  or  feed  requirement  to  maintain 

one  animal  (cow  or  five  sheep)  for  a  period  of  30  days.   Abbreviated 
AUM. 

Annual  plant.   A  plant  that  completes  its  life  cycle  and  dies  in  one 
year  or  less. 

Anticline.   Strata  which  dip  in  opposite  directions  from  a  common  ridge 
or  axis,  like  the  roof  of  a  house.   A  fold  where  beds  are  arched 
so  as  to  incline  away  from  each  other. 

Aquifer.   A  layer  of  rock,  sand,  or  gravel  that  contains  water  and  that 
will  deliver  it  in  usable  quantities  to  wells. 

Aquatic.   Pertaining  to  or  living  in  water. 

Aquifer  skeleton.   The  mineral  framework  of  a  water-bearing  zone  or 
aquifer. 

Archaeological  excavation.   The  scientifically  controlled  recovery  or 
salvage  of  a  site  designed  to  yield  maximum  information  about  the 
life  of  the  inhabitants   their  ways  of  solving  human  problems,  and 
of  adjusting  to  and  modifying  their  natural  environment. 

Archaeological  inventory.   A  presentation  and  summation  of  the  data 
presently  known  concerning  an  area. 

Archaeological  resources.   Objects  and  areas  made  or  modified  by  man 

and  the  data  associated  with  these  artifacts  and  features.   These 
resources  rest  in  or  on  the  ground. 

Artifact.   A  material  object  made  or  modified  in  whole  or  in  part  by 
man.   Among  the  most  common  artifacts  on  archaeological  sites 
are  fragments  of  broken  pottery  (sherds),  and  stone  tools,  chips, 
projectille  points,  and  similar  lithic  debris. 

Ash.   Noncombustible  mineral  matter  contained  in  coal.   These  minerals 
are  generally  similar  to  ordinary  sand,  silt,  and  clay  in  chemical 
and  physical  properties. 

Atmospheric  stability.   A  measure  of  the  extent  to  which  vertical  and 

horizontal  mixing  will  take  place.   Commonly  measured  as  unstable, 
neutral  or  stable. 

Available  water-holding  capacity  (soils) .   The  capacity  to  store  water 
available  for  use  by  plants,  usually  expressed  in  linear  depths 
of  water  per  unit  depth  of  soil. 
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Back  country.   Areas  which  are  essentially  roadless.   Effects  of  man 
may  be  present  but  are  inconspicuous  or  unobtrusive. 

Background  air  quality.   The  quality  of  air  without  significant  local 
sources  of  man-made  air  pollution. 

Biomass.   Living  mass  per  unit  area  per  unit  time. 

Blowdown.   Water  drawn  from  cold  water  basins  of  cooling  towers  to 

prevent  buildup  of  solid  concentrates.   Usually  contains  chemicals 
used  for  pH  adjustment  and  slime  control. 

Botanical  site.   An  area  where  there  are  plant  or  plant  communities 
which  have  a  special  human  interest  value. 

Btu.   An  abbreviation  for  British  thermal  unit,  usually  considered  to 
be  that  amount  of  heat  needed  to  raise  the  temperature  of  one 
pound  of  water  from  63°  F  to  64°  F. 

Calcareous  soil.   A  soil  that  contains  enough  calcium  carbonate 

(often  with  magnesium  carbonate)  to  effervesce  (fizz)  visibily 
when  treated  with  cold,  dilute  hydrochloric  acid. 

Slightly  calcareous  1  to  3  percent  lime 

Moderately  calcareous  3  to  15  percent  lime 

Strongly  calcareous  15  to  40  percent  lime 

Very  strongly  calcareous  more  than  40  percent  lime 

Chaining .   The  removal  of  the  pinyon-juniper  or  sage  brush  vegetative 
type  by  dragging  a  large  anchor  chain  over  the  area  and  pulling 
the  trees  over. 

Chaparral.   A  dense  growth  of  low,  evergreen  oak. 

Class.   A  group  of  plants  or  animals  ranking  above  an  order  and  below 
a  division  (phylum) . 

Clay.   As  a  soil  separate,  the  mineral  soil  particles  are  less  than 

0.002  millimeters  in  diameter.   As  a  soil  textural  class,  the  soil 
material  is  40  percent  or  more  clay,  less  than  45  percent  sand, 
and  less  than  40  percent  silt. 

Coal  measures.   Formations  containing  coal  beds. 

Colluvial,  colluvium.   Loose  and  incoherent  deposits  consisting  of 
alluvium  and  angular  fragments  of  rocks  usually  at  the  foot  of 
a  slope  or  cliff  and  brought  there  by  gravity. 

Community .   An  assemblage  of  organisms  living  together  and  interacting 
with  each  other  in  a  characteristic  natural  habitat. 

Coning  plume.  Effluent  plume,  shaped  like  a  cone  with  a  horizontal  axis, 
usually  occurring  in  a  neutral  atmosphere  with  wind  velocity  greater 
than  20  mi/h. 
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Corridor.  A  corridor  is  a  strip  of  land  of  undefined  width  that,  based 
on  ecological,  technical,  and  economic  factors,  is  more  suited  for 
utility  rights-of-way  than  adjacent  lands. 

Cover.   Shelter  needed  or  available  for  animals. 

Crucial  habitat.   That  part  of  the  natural  environment  of  an  animal  which 
if  lost,  would  lead  to  the  animal's  demise. 

Cultural  values.  Value  of  places,  objects,  and  structures  that  are 

important  to  the  present  day  activities  of  subcultures  existing  in  this 
country.   Such  areas  are  important  and  have  value,  not  because  of  public 
educational  or  historic  interests,  but  because  they  are  vital  to  the 
preservation  of  a  subculture. 

Cyclonic  storms.   Large  storm  systems  (50  to  900  miles  in  diameter  or 

more)  characterized  by  air  rotating  around  a  center  of  low  pressure.  More 
common  in  winter  than  summer.   Rainfall  and  snowfall  associated  with  such 
storms  may  be  light,  but  may  persist  for  two  to  three  days  or  longer. 

Decomposer.   Primarily  bacteria  and  fungi  which  ingest  food  by  absorption. 

Deposition.   The  set  of  physical  processes  that  transfer  a  substance  from 
the  atmosphere  to  the  Earth's  surface. 

Depth,  soil.   The  thickness  (in  inches)  of  soil  that  plant  roots  can 
readily  penetrate  to  obtain  water  and  nutrients.   Deep  soils  are 
more  than  40  inches;  moderately  deep  soils  are  20  to  40  inches; 
shallow  soils  are  10  to  20  inches;  and  very  shallow  soils  are  less 
than  10  inches. 

Dew  Point.   The  temperature  to  which  air  must  be  cooled  in  order  for 
saturation  to  occur. 

Diffuse  solar  radiation.   Radiation  from  the  sun  reaching  an  observation 
point  indirectly  by  scattering  in  the  atmosphere. 

Direct  solar  radiation.   Radiation  from  the  direct  rays  of  the  sun  reaching 
an  observation  point. 

Dispersion.   The  physical  process  of  diluting  the  concentration  of  a 

substance  in  a  fluid  by  molecular  and  turbulent  motion;  e.g.,  smoke 
in  air. 

Dissolved  solids.   The  dissolved  chemical  constituents  in  water;  concen- 
tration is  commonly  expressed  in  milligrams  per  liter  (mg/Jl)  . 

Diurnal.   Showing  a  periodic  alteration  of  condition  with  day  and  night. 

Drainage,  natural  soil.   This  term  refers  to  the  conditions  of  frequency 
and  duration  of  periods  of  saturation  or  partial  saturation  that 
existed  during  the  development  of  the  soil,  as  opposed  to  altered 
drainage,  which  is  commonly  the  result  of  artificial  drainage  or 
irrigation  but  may  be  caused  by  the  sudden  deepening  of  channels  or 
the  blocking  of  drainage  outlets.   Seven  different  classes  of  natural 
soil  drainage  are  recognized: 
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Excessively  drained  soils  are  commonly  very  porous  and 
rapidly  permeable  and  have  a  low  water-holding  capacity. 

Somewhat  excessively  drained  soils  are  also  very  permeable 
and  are  free  from  mottling  throughout  their  profile. 

Well  drained  soils  are  nearly  free  from  mottling  and  are 
commonly  of  intermediate  texture. 

Moderately  well  drained  soils  commonly  have  a  slowly  per- 
meable layer  in  or  immediately  beneath  the  A  and  B  horizons. 
They  have  uniformity  of  color  in  the  A  and  upper  B  horizons 
and  have  mottling  in  the  lower  B  and  C  horizons. 

Somewhat  poorly  drained  soils  are  wet  for  significant 

periods  but  not  all  the  time.   For  example,  Podzolic  soils 

commonly  have  mottlings  below  a  depth  of  6  to  16  inches, 

in  the  lower  A  horizon,  and  in  the  B  and  C  horizons. 

Poorly  drained  soils  are  wet  for  long  periods  and  are  light 
gray  and  generally  mottled  from  the  surface  downward,  although 
mottling  may  be  minimal  or  absent  in  some  soils. 

Very  poorly  drained  soils  are  wet  nearly  all  the  time. 
They  have  a  dark  gray  or  black  surface  layer  and  are  gray 
or  light  gray,  with  or  without  mottling,  in  the  deeper 
parts  of  the  profile. 

Dry  adiabatic  lapse  rate.   Decrease  in  temperature  with  height  at  a  rate 
of  1  degree  Centigrade  per  100  meters. 

Ecosystem.   A  system  formed  by  the  interrelationship  of  the  living  and 
non-living  things  within  their  environment. 

Emission  standard.  Limitations  to  the  permissable  discharge  into  the 
atmosphere  of  pollutants  such  as  particulates,  sulfur  oxides  and 
nitrogen  oxides. 

Endangered  species.  Those  species  in  danger  of  extinction  throughout 
all  or  a  significant  portion  of  their  range. 

Entrainment .  A  process  of  transferring  by  turbulence  a  substance  into  a 
moving  fluid;  in  this  case,  the  transfer  of  dust  and  sand  into  the 
atmosphere  by  wind. 

Environment .  The  total  of  conditions  surrounding  an  entire  organism. 

Epidemiological .  Affecting  at  the  same  time  a  large  number  of  persons 
in  a  locality. 

Erosion.  The  wearing  away  of  the  land  surface  by  wind  (sandblast) , 
running  water,  gravity  and  other  geological  agents. 

Erosion  pavement.  The  small  surface  gravel  which  is  left  on  the  land 
after  the  soil  is  eroded  away. 
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Escarpment .   A  long,  cliff like  ridge  of  land,  usually  formed  by  faulting 
or  fracturing  of  the  earth's  crust. 

Eutrophication.   The  aging  process  of  lakes  and  bays  whereby  depths 

of  the  bodies  of  water  become  shallower  due  to  the  deposition  of 
sediment  and  vegetation.   Such  bodies  of  water  have  a  greater  primary 
food  production,  but  summer  stagnation  may  be  severe  enough  to 
exclude  cold-water  fishes. 

Fanning  plume.   Effluent  plume  with  very  little  vertical  spread  but  a 

meandering  trajectory  in  the  horizontal  plane.   Characteristic  of  a 
plume  emitted  under  extreme  inversion  conditions. 

Fault .   A  fracture  or  fracture  zone  along  which  there  has  been  displacement 

of  the  two  sides  relative  to  one  another,  parallel  to  this  fracture  plain, 

Fauna .   All  the  animal  life  in  a  given  region  or  period  of  time. 

Flood  plain.   A  nearly  level  land  surface  consisting  of  stream  sediments 
that  borders  a  water  course  and  is  subject  to  flooding  unless  pro- 
tected artificially. 

Flora .   All  the  plant  life  in  a  given  region  or  a  period  of  time. 

Fly  ash.   The  solid  particles  that  are  carried  out  of  a  combustion  furnace 
in  the  exhaust  gas  flow. 

Food  chain.   A  group  of  plants  and  animals  linked  together  by  their  food 
relationships. 

Fumigation.   Rapid  mixing  of  a  fanning  plume  down  to  the  ground,  such  as 
during  inversion  breakup. 

Game  species.   Wildlife  species  which  are  hunted  or  pursued. 

General  leisure.   Activities  which  support  the  participation  in,  or 

involve  the  observation  of,  other  activities.   Includes  camping, 
picnicking,  and  other  similar  recreation  pursuits. 

Geologic  site.   Any  unusual  or  attractive  geological  phenomenon  with 
special  human  interest  value. 

Gradient  wind  level.   Upper  limit  of  frictional  influence  of 
the  earth's  surface,  usually  between  l  and  2  km. 

Gunite.   A  light  mortar  used  for  sealing  walls,  ditches  and  other  surfaces. 

Gypsum  soils.   Soils  which  contain  high  amounts  of  hydrated  calcium 
sulfate  (CaS04,  2H  0) ,  occurring  in  crystals  and  in  masses. 
Calcium  sulfate  is  water  soluble  and  will  dissolve  out  of  the  soil 
profile  when  exposed  to  high  amounts  of  water,  which  in  turn 
creates  a  piping  affect  (a  downward  or  lateral  movement  of  water 
through  the  soil) . 

Habitat.   The  natural  environment  of  a  plant  or  animal.   The  place  where 
they  are  usually  found. 
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Hardpan.   A  hardened  or  cemented  soil  horizon,  or  layer.   The  soil 

material  may  be  gravelly,  sandy  or  clayey,  and  it  may  be  cemented 
by  iron  oxide,  silica,  calcium  carbonate,  or  other  substances. 

Heavy  Metals.   Metallic  elements  generally  occurring  in  trace  amounts 

in  water;  including  iron,  manganese,  copper,  aluminum,  zinc,  cadmium, 
chromium,  lead,  arsenic,  mercury,  and  vanadium. 

Herbivores.   Animals  which  feed  upon  plants  exclusively. 

Historic  site.   Any  place  associated  with  a  significant  event,  an  important 
person,  or  a  cultural  activity  of  the  past.   Historic  in  most  cases 
is  50  years  old  or  older,  except  for  rare  instances  where  exceptional 
events  have  taken  place  such  as  the  site  of  the  first  atom  bomb 
detonation. 

Horizon,  soil.   A  layer  of  soil,  approximately  parallel  to  the  surface, 

that  has  distinct  characteristics  produced  by  soil-forming  processes. 

These  are  the  major  horizons: 

0  horizon  -  The  layer  of  organic  matter  on  the  surface  of 
a  mineral  soil,  consisting  of  decaying  plant  residues. 

A  horizon  -  The  mineral  horizon  at  the  surface  or  just  below 
an  0  horizon.   This  horizon  is  the  one  in  which  living 
organisms  are  most  active  and  therefore  is  marked  by  the 
accumulation  of  humus.   The  horizon  may  have  lost  one  or 
more  of  soluble  salts,  clay,  and  sesquioxides  (iron  and 
aluminum  oxides) . 

B  horizon  -  The  mineral  horizon  just  below  an  A  horizon. 
The  B  horizon  is  in  part  a  layer  of  change  from  the  over- 
laying A  to  the  underlying  C  horizon.   The  B  horizon  also 
has  distinctive  characteristics  caused  (1)  by  accumulation 
of  clay,  sesquioxides,  humus,  or  some  combination  of  these; 
(2)  by  prismatic  or  blocky  structure;  (3)  by  redder  or 
stronger  colors  than  the  A  horizon;  or  (4)  by  some  combi- 
nation of  these.   Combined  A  and  B  horizons  are  usually 
called  the  solum. 

C  horizon  -  The  weathered  rock  material  immediately  beneath 

the  solum.   In  most  soils,  this  material  is  presumed  to 

be  like  that  from  which  the  overlying  horizons  were  formed. 

R  layer  -  Consolidated  rock  beneath  the  soil.   The  rock 
usually  underlies  a  C  horizon  but  may  be  immediately  beneath 
an  A  or  B  horizon. 

Hunting.   Lawful  attempts  to  take  game  animals. 

Incised.   Cut  down  into,  as  a  river  cuts  into  a  plateau. 

Insolation.   Solar  radiation  received  at  the  earth's  surface. 
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Intensive  archaeological  reconnaissance.   An  on-the-ground  surface  survey 
and  testing  of  an  area  sufficient  to  permit  determination  of  the 
number  and  extent  of  the  resources  present,  their  scientific 
importance,  and  the  time  factors  and  cost  of  preserving  them  or 
otherwise  mitigating  any  adverse  affects  on  them. 

Intermittent  stream.   A  stream  which  shows  a  flow  of  water  only  part 
of  the  time,  usually  in  the  spring,  following  the  winter  thaw, 
or  following  a  heavy  rainstorm. 

Inversion.   A  change  of  temperature  with  height  greater  than  -l°C/100m. 
therefore  no  change  with  height  (isothermal)  or  an  increase  with 
height  would  be  classified  as  an  inversion.  . 

Isopleths.   Line  of  equal  or  constant  value  of  a  given  quantity  with 
respect  to  space  or  time. 

Isothermal.   No  temperature  change  with  height. 

1 
Lapse  rate.   The  change  of  temperature  with  height.   A  "lapse"  condition 

usually  means  a  decrease  with  height . 

Lime.   Lime  is  calcium  oxide  (CaO),  but  its  meaning  has  been  extended 

to  include  all  limestone-derived  materials  applied  to  neutralize  acid 
soils.   Agricultural  lime  can  be  obtained  as  ground  limestone,  hy- 
drated  lime,  or  burned  lime,  with  or  without  magnesium  minerals. 
Basic  slag,  oystershells,  and  marl  also  contain  calcium. 

Lithic  Calciorthids  .   Soils  that  have  had  much  lime  in  the  parent 

material  or  added  in  dust.   Low  rainfall  is  unable  to  remove  the 
lime  completely  from  the  surface  soil  to  a  depth  of  7  inches  unless 
the  texture  is  sandy.   Most  of  these  soils  are  calcareous  in  all 
horizons  and  have  a  rock  layer  within  20  inches  of  the  soil  surface. 

Lithic  Ustic  Torriorthents.  Soils  with  a  recent  erosional  surface, 

receiving  most  of  their  moisture  during  the  summer  months,  the 

soil  temperature  at  the  depth  of  20  inches  is  41°  F  or  higher  and 

has  a  rock  layer  within  20  inches  of  the  soil  surface. 

Lithic  Ustollic  Calciorthids.   These  soils  have  the  same  characteristics 
as  the  Lithic  Calciorthids  but  are  dry  three-fourths  of  the  year, 
receive  moisture  during  the  summer  months  and  have  a  mean 
annual  soil  temperature  of  47°  F  or  higher. 

Looping  plume.   Effluent  plume  being  rapidly  spread  upward  and  downward 

by  thermally  induced  eddies.   Occurs  in  a  highly  unstable  atmosphere 
because  of  rapid  mixing. 

Megawatt.   One  million  watts,  a  unit  of  power  or  energy  per  unit  time. 

Micron   (£) .   One  millionth  of  a  meter,  more  properly  called  a  micro- 
meter (Cm)  . 

Millibar.   Pressure  unit  of  1,000  dynes  per  square  centimeter. 

Mixirrg  height.   Height  of  the  layer  of  air  where  well-mixed  conditions 
exist,  usually  the  height  of  the  first  significant  inversion  above 
the  surface. 
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Monocline.   Beds  inclined  in  a  single  direction. 

Mottled.   A  description  for  soils  irregularly  marked  with  spots  of 

different  colors  that  vary  in  number  and  size.   Mottling  in  soils 
usually  indicates  poor  aeration  and  lack  of  drainage.   Descriptive 
terms  and  their  meaning  include  abundance:   few,  common,  and  many; 
size:   fine,  medium,  and  coarse;  and  contact :  faint,  distinct,  and 
prominent.   The  size  measurements  include:   fine,  less  than  5 
millimeters  (about  0.2  inch)  in  diameter  along  the  greatest  dimension; 
medium,  ranging  from  five  millimeters  to  15  millimeters  (about  0.2 
to  0.6  inch)  in  diameter  along  the  greatest  dimension;  and  coarse, 
more  than  15  millimeters  (about  0.6  inch)  in  diameter  along  the 
greatest  dimension. 

MSL.   (Mean  sea  level)  The  height  measured  in  feet  or  meters  above  sea 
level. 

National  register  of  historic  places.   A  listing  maintained  by  the  National 
Park  Service  of  architectural,  historical,  archaeological,  and  cultural 
sites  of  local  state,  or  national  significance. 

Nephelometer .   General  name  for  instruments  which  measure,  at  more  than 

one  angle,  the  scattering  function  of  particles  suspended  in  a  medium. 

Neutral  atmosphere.   An  atmospheric  condition  in  which  the  air  cools,  as 
altitude  increases  at  the  normal,  dry  adiabatic  temperature  lapse 
rate:   0.98°  C  for  every  100  meters. 

Non-game  species.   Wildlife  not  classified  as  game  species,  and  not 
typically  pursued  by  hunters. 

Nonspecular .   Not  shiny. 

Off-road  vehicle.   Any  vehicle  (including  the  standard  automobile) 

designed  for,  or  capable  of,  travel  on  or  immediately  over  land, 
water,  sand,  snow,  ice,  marsh,  swampland,  or  other  natural  terrain. 
It  includes,  but  is  not  limited  to:   four-wheel  drive  or  low-pressure 
tire  vehicles,  motorcycles  and  related  two-wheel  drives,  snowmobiles, 
amphibious  machines,  ground-effect  or  air-cushion  vehicles,  recreation 
vehicle  campers,  and  any  other  means  of  transportation  deriving 
motive  power  from  any  source  other  than  muscle,  except  that  such 
terms  exclude  motorboats. 

Opacity.   The  degree  to  which  emissions  reduce  the  transmission  of 
light  and  obscure  the  view  of  an  object  in  the  background. 

Oxidant .   A  gas  that  oxidizes;  usually  ozone. 

Parent  material.   The  disintegrated  and  partly  weathered  rock  from  which 
soil  is  formed . 

Particulate.   Minute  particles  of  coal  dust,  fly  ash,  and  oxides 
temporarily  suspended  in  the  atmosphere. 
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Perennial.  (Plants)  A  woody  or  herbaceous  plant  living  from  year  to 
year,  not  dying  after  once  flowering. 

Perennial.  (Streamflow)  Streams  that  flow  throughout  the  year  from 
source  to  mouth. 

Permeability.   The  quality  of  a  soil  horizon  which  enables  water  or 

air  to  move  through  it.   Terms  and  rates  in  inches  per  hour  used 
to  describe  permeability  are  as  follows:   very  slow  -  less  than 
0.06,  slow  -  0.06  to  0.2,  moderately  slow  -  0.2  to  0.6,  moderate  - 
0.6  to  2.0,  moderately  rapid  -  2.0  to  6.0,  rapid  -  6.0  to 
20.0,  and  very  rapid  -  more  than  20.0. 

pH.  A  number  that  represents  the  negative  logarithm,  base  10,  of  the 
hydrogen- ion  activity  of  a  solution.  A  pH  less  than  7  indicates 
an  acid  solution;  a  pH  greater  than  7,  an  alkaline  solution. 

Photochemical.   Referring  to  chemical  reactions  that  require  light. 

Photometry.   A  physical  method  of  measurement  based  on  the  transmission 
of  light. 

Picnicking.   Day  use  activities  related  to  an  excursion  or  outing  where 

food  is  usually  provided  and  consumed  at  a  recreation  site  (develop- 
ed or  undeveloped) . 

Picocurie.  One  trillionth  (million  millionth  or  lO""-^)  of  a  curie,  a 
measure  of  radioactivity. 

Pilot  balloon.   Small  balloon  with  known  ascent  rate  whose  track  is  followed 
by  a  theodolite  (optical  tracking  instrument  similar  to  a  surveyor's 
transit)  in  order  to  obtain  data  for  the  computation  of  speed  and 
direction  of  winds  in  the  upper  air. 

Plume.   A  large  conspicuous  cloud  of  smoke,  dust,  or  water  vapor  arising 
from  a  stack. 

Precipitator  (electrostatic) .   Device  employing  principles  of  electro- 
magnetic removal  of  particles  from  air. 

Preliminary  archaeological  reconnaissance.   An  on-the-ground  surface 

examination  of  selected  portions  of  an  area  adequate  to  assess  the 
general  nature  of  the  archaeological  resources  probably  present. 

Primitive  areas.   Natural,  wild,  and  undeveloped  areas  essentially 
removed  from  the  effects  of  civilization. 

Profile,  soil.   A  vertical  section  of  the  soil  through  all  it's  horizons 
and  extending  into  the  parent  material. 

Protected.   An  animal  which  may  not  be  taken  in  any  manner. 

Radiational  cooling.   Cooling  of  the  earth's  surface  and  adjacent 

air  accomplished  mainly  at  night  whenever  the  earth's  surface  suffers 
a  net  heat  loss. 
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Radiation  inversion.   Increase  of  temperature  with  height  starting  at  the 
surface  of  the  earth  and  due  to  radiational  cooling. 

Rainout .  Particulate  or  gaseous  matter  removal  from  the  atmosphere  due 
to  association  of  the  matter  with  the  precipitation  element  before 
its  descent. 

Raptors.   Birds  which  prey  on  other  animals;  birds  of  prey. 

Rare.   A  rare  species  is  one  that  although  not  presently  threatened  with 
extinction  is  in  such  small  numbers  throughout  its  range  that  it 
nay  be  endangered  if  its  environment  is  adversely  affected. 

iv  ^asonde.   Method  of  upper-air  observation  consisting  of  a  computation 
of  wind  speed  and  direction,  temperature,  pressure  and  relative 
humidity  by  means  of  a  balloon-borne  radiosonde  tracked  by  radar. 

Relative  humidity.   Ratio  of  the  actual  vapor  pressure  of  the  air  to  the 
saturation  vapor  pressure. 

Riparian.  Vegetation  and/or  animals  dwelling  along  a  perennial  stream, 
or  body  of  water. 

Rockiness.   A  description  of  rock  expressed  as  a  volume  percentage 
of  the  surface.   General  classifications  are: 

Class  0  -  less  than  2  percent,  Class  I  -  2  to  10  percent  (rocky), 
Class  II  -  10  to  25  percent  (very  rocky) ,  Class  III  -  25  to  50 
percent  (extremely  rocky),  Class  IV  -  50  to  90  percent  (rockland) 
and  Class  V  -  over  90  percent  (rock  outcrop). 

Runoff.  Refers  to  the  rate  water  moves  by  flow  over  the  surface  of  the 
soil.   Rates  are  slow,  medium,  and  rapid. 

Sand.   As  a  soil  separate,  the  individual  rock  or  mineral  fragments  in 
soils  having  diameters  ranging  from  0.05  to  2.0  millimeters.   Most 
sand  grains  consist  of  quartz,  but  they  may  be  any  mineral  composi- 
tion.  As  a  soil  textural  class,  soil  material  that  is  85  percent 
or  more  sand  and  not  more  than  10  percent  clay. 

Scrubber.   An  apparatus  designed  to  remove  impurities  from  gases. 

Sediment  yield.   The  amount  of  soil  an  area  loses  every  year  through 

natural  processes,  usually  expressed  in  acre-feet  per  square  mile 
per  year.   One  acre-foot  per  square  mile  per  year,  reduced  to 
simpler  terms,  means  that  a  square  mile  of  land  loses  about  .01 
inches  of  soil  every  year.   This  is  a  result  of  the  normal  and  on- 
going processes  of  water  and  wind  erosion. 

Shrink- swell .   Describes  that  soil  quality  that  determines  its  volume 
change  with  change  in  moisture  content. 
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Silt.   As  a  soil  separate,  the  individual  mineral  particles  in  a  soil 
that  range  in  diameter  from  the  upper  limit  of  clay  (0.002  milli- 
meter) to  the  lower  limit  of  very  fine  sand  (0.05  millimeter). 
As  a  soil  textural  class,  soil  material  that  is  80  percent  or  more 
silt  and  less  than  12  percent  clay. 

Skeletal.   Soils  that  are  very  poorly  developed  and  exhibit  little  or 
no  horizonal  development  in  the  soil  profile. 

Slurry.   A  mixture  of  water  and  powdered  coal,  commonly  in  roughly  equal 
proportions  by  weight. 

Soil .   A  natural,  three-dimensional  body  on  the  earth's  surface  that 
supports  plants  and  has  properties  resulting  from  the  integrated 
effect  of  climate  and  living  matter  acting  on  earthy  parent 
material,  as  conditioned  by  relief  over  periods  of  time. 

Solum.   Describes  the  combined  A  and  B  horizons  of  the  soil  profile. 
If  the  soil  lacks  a  B  horizon,  then  the  A  horizon  is  the  solum. 

Stable  atmosphere.   A  condition  characterized  by  a  temperature 
change  with  height  greater  than  -1°C/100  m  (see  inversion) . 

Standard  Metropolitan  Statistical  Area  (SMSA) .  A  county  or  group  of  con- 
tiguous counties  which  contains  at  least  one  city  of  50,000  inhabitants 
or  more,  or  "twin  cities"  with  a  combined  population  of  at  least  50,000, 

Status,  undetermined.   A  species  or  subspecies  which  has  been  suggested 
as  possibly  threatened  with  extinction,  but  about  which  there  is  not 
enough  information  to  determine  its  status. 

Stones.   Rock  fragments  greater  than  10  inches  in  diameter,  if  rounded, 
and  greater  than  15  inches  along  the  longer  axis,  if  flat. 

Stoniness.   Fragments  of  rock  particles  over  10  inches  in  diameter 

expressed  as  a  volume  percentage  of  the  surface.   Class  0  -  no  stone, 
Class  I  -  from  none  to  0.1  percent,  class  II  -  0.1  to  3  percent, 
class  III  -  3  to  15  percent,  class  IV  -  15  to  90  percent  and  class 
V  -  over  90  percent . 

Stratigraphy.   That  branch  of  geology  which  treats  of  the  formation, 

composition,  sequence,  and  correlation  of  the  stratified  rocks  as 
parts  of  the  earth's  crust. 

Subsidence  inversion.   Air  inversion  aloft  caused  by  sinking  air  within  a 
high  pressure  system  which  causes  the  temperature  at  the  top  of  the 
layer  to  increase  more  than  the  temperature  at  the  bottom  of  the  layer. 
The  effect  is  the  creation  of  a  limited  mixing  volume  below  the  stable 
layer . 

Subsoil.   Describes  the  B  horizon  of  the  soil  profile  roughly,  the  part 
of  the  solum  below  plow  depth. 

Substratum.   Describes  the  part  of  the  soil  below  the  solum. 

Surface  layer.   A  term  used  in  nontechnical  soil  descriptions  for  one  or 
more  layers  above  the  subsoil.   Includes  A  horizon  and  part  of  B 
horizon  and  has  no  depth  limit . 
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Surface  soil.   The  soil  ordinarily  moved  in  tillage,  or  its  equivalent 

in  uncultivated  soil,  about  5  to  8  inches  in  thickness.   The  plowed 
layer. 

Susceptibility  to  erosion.   This  could  be  a  confusing  term  because  most 

soils  generally  are  stable  in  their  natural  condition.   However,  when 
a  soil  is  disturbed,  it  can  become  susceptible  to  erosion  to  either 
a  slight,  moderate,  or  severe  degree. 

Syncline.   A  fold  in  rocks  in  which  the  strata  dip  inward  from  both  sides 
toward  the  axis.   The  opposite  of  anticline. 

Synergistic.   Cooperative  action  of  discrete  agencies  such  that  the 
total  effect  is  greater  than  the  sum  of  the  two  effects  taken 
independently . 

Synoptic  pressure  pattern.   Pattern  of  isopleths  (see  glossary  definition) 

of  constant  pressure  over  a  horizontal  surface  (usually  mean  sea  level) 
at  a  given  time.  Can  also  mean  isopleths  of  height  of  a  given  pressure 
at  a  given  time. 

Techtonic.   Of,  pertaining  to,  or  designating  the  rock  structure  and 

external  forms  resulting  from  the  deformation  of  the  earth's  crust. 
As  applied  to  earthquake,  it  is  used  to  describe  shocks  not  due 
to  volcanic  action  or  to  collapse  of  caverns  or  landslides. 

Terrestrial.   Belonging  to  or  living  on  the  ground  or  earth. 

Texture,  soil.   Describes  relative  proportions  of  sand,  silt  and  clay 

particles  in  a  mass  of  soil.   The  basic  textural  classes,  in  order 
of  increasing  proportion  of  fine  particles  are  sand,  loamy  sand, 
sandy  loam,  loam,  silt  loam,  silt,  sandy  clay  loam,  clay  loam, 
silty  clay  loam,  sandy  clay,  silty  clay  and  clay.   Coarse,  fine 
and  very  fine  may  be  used  to  modify  the  basic  textural  class. 

Threatened  Species.   Those  species  which  are  likely  to  become 

endangered  within  the  foreseeable  future  throughout  all  or  a 
significant  portion  of  their  range. 

Turbidity.   A  measure  along  the  line  of  sight  of  the  attenuation  of  solar 
radiation  in  a  clear  sky  due  to  atmospheric  suspensoids. 

Typic  calciorthids.   These  soils  have  a  high  content  of  lime  in 

the  parent  material  or  added  in  dust.   The  low  rainfall  is  unable  to 
remove  the  lime  completely  from  the  surface  soil  to  a  depth  of  7 
inches  unless  the  texture  is  sandy.   Most  of  these  soils  are  calcareous 
in  all  horizons.   These  soils  are  not  saturated  with  water  for  90 
consecutive  days  or  more  in  most  years  within  40  inches  of  the 
surface.   There  is  no  rock  layer  within  20  inches  of  the  soil  surface. 
The  soil  temperature  is  41  F  or  higher  at  a  depth  of  20  inches. 
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Typic  Haploborolls.   These  soils  are  mostly  cool,  but  not  cold,  and  are 

found  in  late  Pleistocene  or  Halocene  deposits  or  on  land  surfaces  of 
those  ages.   The  soil  textures  in  the  upper  30  inches  are  coarser 
than  loamy,  fine  sand.   There  is  also  a  regular  decrease  in  organic 
content  with  increasing  depth.   There  is  no  rock  layer  within  20 
inches  of  the  soil  surface. 

Typic  Torriorthents.   These  soils  have  a  mean  annual  temperature  of  48°  F 

and  receive  6  inches  of  rainfall  a  year.   There  are  no  horizons  within 
40  inches  of  the  soil  surface  that  are  greater  than  6  inches  thick. 
The  soil  profile  is  not  saturated  with  water  within  60  inches  of  the  soil 
surface  at  any  time  of  the  year  in  most  years.   There  is  no  rock  layer 
within  20  inches  of  the  soil  surface. 

Typic  Torripsamments.   These  soils  consist  of  sands  receiving  six  inches 

of  rainfall  a  year  which  then  are  formed  into  either  moving  or  stabilized 
dunes.   These  sand  deposits  are  of  late  Pleistocene  age  or  younger.   There 
are  no  horizons  within  40  inches  of  the  soil  surface  that  are  greater 
than  6  inches  thick.   These  soils  are  dry  three  quarters  of  the  time 
and  have  a  mean  annual  soil  temperature  of  41°  F.   There  is  no  rock 
layer  within  20  inches  of  the  soil  surface. 

Typic  Ustorthents.   These  soils  are  deep  to  moderately  deep  over 

hard  rock  and  have  no  clayey  texture  and  a  swelling  type  clay.   There 
is  no  horizon  within  40  inches  of  the  soil  surface  that  is  6  inches 
thick.   The  soil  profile  is  not  saturated  with  water  within  60 
inches  of  the  soil  surface  for  as  long  as  one  month  in  most  years. 
There  is  no  rock  layer  within  20  inches  of  the  soil  surface. 

Unstable  atmosphere.   A  condition  characterized  by  a  temperature  decrease 

with  height  greater  than  the  standard  adiabatic  lapse  rate  of  1°  C  per  100 
meters.   Marked  vertical  mixing  occurs  and  pollutants  are  rapidly  dispersed 

Ustic  Torrifluvents.   These  soils  are  formed  from  recent  water-deposited 

sediments  and  are  not  flooded  frequently  or  for  long  periods  of  time. 
There  are  no  horizons  within  40  inches  of  the  soil  surface  that  are 
greater  than  6  inches  thick.   These  soils  are  also  either  alkaline 
or  calcareous.   They  are  dry  three  quarters  of  the  time,  receive  moisture 
during  the  summer  months  and  have  a  soil  temperature  of  41  F  at  the 
20  inch  depth. 

Ustic  Torriorthents.   These  soils  have  a  mean  annual  temperature  of  48°  F 

and  receive  6  inches  of  rainfall  a  year.   There  are  no  horizons  within 
40  inches  of  the  soil  surface  that  are  greater  than  6  inches  thick.   The 
majority  of  the  moisture  occurs  during  the  summer  months.   The  soil 
profile  is  not  saturated  with  water  within  60  inches  of  the  soil 
surface  at  any  time  of  the  year  in  most  years. 

Ustic  Torriorthents  (shallow) .   These  soils  are  the  same  as  the  Ustic 
Torriorthents  but  are  only  10  to  20  inches  deep. 
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Ustollic  Calciorthids.   These  soils  differ  from  the  Typic  Calciorthids 

in  that  they  have  more  organic  matter  and  more  moisture.   They  receive 
most  of  their  moisture  during  the  summer  months. 

Ustollic  Camborthids.   These  soils  have  a  subsoil  horizon  whose  texture 
is  finer  than  loamy,  fine,  sand  in  which  the  materials  have  been 
altered  or  removed.   The  mean  annual  temperature  is  48°  F  or  higher. 
These  soils  contain  higher  than  normal  amounts  of  organic  matter 
and  moisture.   However,  they  are  not  saturated  for  90  consecutive 
days  or  more  in  the  upper  40  inches  of  the  profile  in  most  years. 
There  are  no  horizons  within  40  inches  of  the  soil  surface  that  are 
greater  than  6  inches  thick. 

Ustollic  Haplargids.   These  soils  contain  high  amounts  of  organic 

matter  and  receive  the  majority  of  their  moisture  during  the  summer 
months.   There  is  an  accumulation  of  silicate  clays  in  the  B  horizon 
of  the  soil  profile,  usually  within  20  inches  of  the  soil  surface. 
The  texture  is  finer  than  loamy,  fine,  sand  above  a  depth  of  20 
inches.   The  soil  is  not  saturated  with  water  for  90  days  in  most 
years.   There  are  no  horizons  within  40  inches  of  the  soil  surface 
that  are  greater  than  6  inches  thick.   There  is  no  rock  layer  within 
20  inches  of  the  soil  surface. 

Visibility.   The  greatest  distance  in  a  given  direction  at  which  it  is 
possible  to  see  and  identify  with  the  unaided  eye  a  prominent  dark 
object  against  the  sky  at  the  horizon. 

Washout .   Particulate  or  gaseous  matter  removal  from  the  atmosphere  due 
to  association  of  the  matter  with  precipitation  elements  during 
their  descent. 

Wet  cooling  tower  system.   This  system  utilizes  evaporation  of  some  of 

the  condenser  cooling  water  to  cool  the  remainder  and  discharges  the 
heat  of  evaporation  into  the  atmosphere. 


A-19 


BIBLIOGRAPHY 
FOREWORD 


Utah  Dept.  of  Natural  Resources,  Salt  Lake  City,  Utah  Energy  Resources  Data, 
June  16,  1975. 


A-21 


BIBLIOGRAPHY 
CHAPTER  I 


Bechtel  Power  Corporation,  Norwalk,  CA,  The  Kaiparowits  Project  -  geology,  coal 
quality  and  reserves,  (final  study  report),  1973. 

Cassidy,  S.  M. ,  "Elements  of  Practical  Coal  Mining,"  Society  of  Mining  Engineers 
of  the  American  Institute  of  Mining,  Metallurgical  and  Petroleum  Engineers, 
Inc.,  1973,  p.  377-422. 

Doelling,  H.  H. ,  and  R.  L.  Graham,  "Southwest  Utah  Coalfields."  Monograph 

Series  No.  1,  Utah  Geological  and  Mineral  Survey,  Salt  Lake  City,  1972. 

Kaiser  Industrial  Corp.,  Oakland,  California,  Kaiparowits  Coal  Project  -  Community 
and  Public  Relations  (Area  D) .   Vol.  6,  Report  No.  75-46-RE,  Interim  Report, 
June  30,  1975. 

Palowitch,  E.  R.  and  P.  R.  Briskey,  "Designing  the  Hendrix  Number  22  Shortwall," 
Mining  Congress  Journal.   June  1973. 

Rand  Corporation,  Santa  Monica,  CA  ,  California's  Electricity  Quandary:   I. 
Estimating  Future  Demand,  Sept.  1972. 

Wiscarver,  David  W.  and  Lowell  W.  Gibbs,  U.S.  Bureau  of  Mines,  "Special  Mining 
Systems  for  Western  Coal,"  Coal  Age,  July  1975,  P.  133-135. 


A-22 


BIBLIOGRAPHY 
CHAPTER  II 


Abbey,  Edward  and  Philip  Hyde,  Slickrock,  Endangered  Canyons  of  the  Southwest. 
Sierra  Club/Charles  Scribner's  Sons,  New  York  1971 

Albright,  George  Leslie,  Official  Explorations  for  Pacific  Railroads  1853-1855. 
University  of  California  Press,  Berkeley,  1921. 

Allred,  D.  M. ,  Navajo  Generation  Station  Ecological  Baseline  Study,  Annual 
Report  6/1/71-6/1/72,  BYU  Press,  Provo,  Utah,  1972. 

Akers,  J.  P.,  et  al.,  Synopsis  of  Ground  Water  Conditions  on  the  San  Francisco 
Plateau  near  Flagstaff,  Coconino  County,  Arizona,  USGS  Open  File  Report, 
1964. 

Anderson,  Nels,  "The  Mormon  Family,"  American  Sociological  Review.   Vol.  2, 
October,  1937.   pp.  601-608. 

Anderson,  Orson  L.  and  Priscilla  C.  Perkins,  "Some  Consequences  of  Restricting 
the  Maximum  Elevation  of  Lake  Powell,"  Lake  Powell  Research  Project,  Progress 
Report  No.  3,  Institute  of  Geophysics  and  Planetary  Physics,  U.C.L.A.,  1973. 

Arizona,  Bureau  of  Mines,  Tucson,  Geologic  Maps  for  Coconino,  Mohave,  and 
Yavapai  Counties,  Arizona.   1968. 

,  A  Resume  of  the  Geology  of  Arizona,  Bulletin  No.  171,  1962. 

,  Mineral  and  Water  Resources  of  Arizona,  Bulletin  180,  1960. 


,  Dept.  of  Economic  Planning  and  Development,  Demographic  and 

Economic  Projections  for  the  State  of  Arizona  and  its  Counties  to  the  Year 
2000  Using  the  Arizona  Trade-off  Model,  1970. 

,  Planning  and  Development  Districts  and  Socioeconomic  Projections 

for  the  State  of  Arizona,  1970. 

,  Preliminary  Economic  Base  Analysis  of  Arizona's  Counties, 


Economic  Research  Working  Paper  Series  No.  70-3,  July  1970. 

,  Department  of  Health,  Bureau  of  Air  Quality,  Comments  Concerning 


the  Kaiparowits  Power  Project  Environmental  Impact  Statement.   November  3,  1975 
Dept.  of  Health,  Water  Quality  Report,  Engineering  Bulletin  No. 


13,  1962. 

,  Dept.  of  State  Land,  Annual  Report  on  Ground  Water. 

,  Game  and  Fish  Dept.,  Lake  Powell  Fisheries  Investigations.   1968. 

,  The  Mule  Deer  in  Arizona  Chaparral.   Wildlife  Bulletin  No.  3,  1958. 


A-23 


,  Outdoor  Recreation  Coordinating  Commission,  Statewide  Comprehensive 


Outdoor  Recreation  Plan.   1973. 

Arizona  Resources  Information  System,  The  Natural  Vegetation  in  Arizona.   1973, 

Arizona  State  University,  The  Glen  Canyon  Project  -  Study  and  Recommendation 
Regarding  the  Community  of  Page.   December  20,  1967. 

,  Institute  of  Public  Administration,  Page,  Arizona  -  A  Study  of 


Factors  Affecting  Incorporation  of  a  "Federal"  Community.   1968,  Vol.  7, 
No.  3. 

Army  Corps  of  Engineers,  Sacramento,  California,  Statistical  Methods  in  Hydrology. 
1962. 

Arrington,  Leonard  J.,  Great  Basin  Kingdom,  University  of  Nebraska  Press,  Lincoln, 
Nebraska,  1958,  1970. 

,  "Community  and  Isolation:   Some  Aspects  of  Mormon  Values,"  in 


Western  American  Literature,  Vol.  8,  No.  1,  Spring-Summer,  1973.   pp.  15-31. 

Atomic  Energy  Commission,  Division  of  Technical  Information,  Washington,  DC, 
Meteorology  and  Atomic  Energy.   1968. 

Axelrod,  D.  I.  Studies  in  Late  Tertiary  Paleobotany,  Publication  //590,  Carnegie 
Institution,  Washington,  DC,  1950. 

Bagley,  J.  M. ,  R.  W.  Jeppson,  and  C.  H.  Milligan,  Water  Yields  in  Utah, 

Agricultural  Experiment  Station  Special  Report  18,  Utah  State  University,  1964. 

Balda,  Russell  P.  and  Clarence  D.  Johnson,  Northern  Arizona  University,  Biology 
Department,  unpublished  data,  1974. 

Barker,  James  P.,  "Preliminary  Report  on  Field  Survey  and  Site  Record  Search: 

Southern  California  Edison  Proposed  Kaiparowits  Transmission  Line,"  Manuscript, 
Archaeological  Research  Unit,  Dry  Lands  Research  Institute,  University  of 
California,  Riverside,  1974. 

,  and  Sarah  H.  Schlanger,  "An  Archaeological  Survey  of  Segments  D  and 


E  of  the  Proposed  Kaiparowits  Transmission  Line  Route."  Manuscript,  Archaeological  i 
Research  Unit,  Dry  Lands  Research  Institute,  University  of  California, 
Riverside,  1974. 


Barnes,  C.  T.,  The  Cougar  or  Mountain  Lion,  The  Ralton  Company,  Salt  Lake  City, 
Utah,  1960,  pp.  .71-85. 

,  Utah  Mammals,  Volume  17,  No.  12,  The  University  of  Utah,  June,  1927. 


Barrett,  R.  H.,  Seasonal  Food  Habits  of  Bighorn  at  the  Desert  Game  Range,  Nevada 
Desert  Bighorn  Council  Trans.,  1964,  8:85-93. 

Beal,  L.  H. ,  Geology  and  Mineral  Deposits  of  the  Bunkerville  Mining  District, 
Clark  County,  Nevada,  Nevada  Bureau  of  Mines,  Bull.  63,  1965. 


A-24 


Beale,  D.  M. ,  The  Relationship  of  Range  Conditions  to  Pronghorn  Antelope 
Productivity  and  Survival,  Utah  Dept.  of  Fish  and  Game,  Fed.  Aid  Job 
Completion  Rep.,  Proj .  No.  W-105-R-2,  1966. 

,  and  G.  W.  Scotter,  "Seasonal  Forage  Use  by  Pronghorn  Antelope  in 


Western  Utah,   Utah  Science,  Agricultural  Experiment  Station,  Logan,  Utah, 
1968,  29:1. 

Bean,  Lowell,  and  Harry  Lawton,  "The  Cahuilla  Indians  of  Southern  California," 
Malki  Museum  Brochure  No.  1,  Banning,  1965. 

Benson,  Ezra  Taft,  God,  Family,  and  Country.   Deseret  Book  Company,  Salt  Lake 
City.   1974. 

Bent,  A.  C.  Life  Histories  of  North  American  Birds  of  Prey.   Dover  Publ.  Inc., 
N.  Y.  Rep.  1937.   1961a,  Part  No.  1. 

,  Life  Histories  of  North  American  Birds  of  Prey,  Dover  Publ.  Inc., 


N.  Y.  Rep.  1937.   1961b,  Part  II. 
,  Life  Histories  of  North  American  Gallinaceous  Birds,  Dover  Publ 


Inc.,  N.  Y.  Rep.  1932,  1963,  p.  40-43. 

Bettinger,  Robert  and  R.  E.  Taylor,  "Suggested  Revisions  in  Interior  Southern 

California  Archaeological  Sequences,"  Nevada  State  Museum  Papers,  Carson  City, 
1974. 

Blim,  D. ,  Stewart,  A.,  and  Wilkes,  S.,  The  Limnology  of  Wahweap  and  Warm  Creek 
Bays  of  Lake  Powell,  Environmental  Studies  of  the  Navajo  and  Kaiparowits  Power 
Plants,  2nd  Annual  Report,  Northern  Arizona  University  Flagstaff,  Arizona,  1973 

Bond,  F.  M.,  "Falcons"  Symposium  on  Rare  and  Endangered  Wildlife  of  the  South- 
western United  States.   New  Mexico  Fish  and  Game  Dept.,  1972,  pp.  51-55. 

Breed,  William  and  Barton  Wright,  The  Age  of  Dinosaurs  in  Northern  Arizona, 
Museum  of  Northern  Arizona,  Flagstaff,  Arizona,  1968. 

Bres,  Harold,  Personal  Communications.   Mr.  Bres  is  employed  by  Clark  County, 
Nevada  Health  Department,  Air  Quality  Control,  1975. 

Brigham  Young  University,  Annual  Report  to  Southern  California  Edison  Co.   1971. 

,  Annual  Report  to  Southern  California  Edison  Co.   1972. 

,  Annual  Report  to  Southern  California  Edison  Co.   1973. 

,  A  Study  to  Identify  Potentially  Feasible  Small 


Businesses  for  the  Navajo  Nation,  January  1975,  Vols.  I,  II,  &  III. 
,  Environmental  Studies  of  the  Navajo  and  Kaiparowits  Generating 


Stations,  Annual  Report  1972. 
,  First  Quarterly  Report  to  Southern  California  Edison  Co.  1971. 


A-25 


»  First  Quarterly  Report  to  Southern  California  Edison  Co.   1972. 

,  First  Quarterly  Report  to  Southern  California  Edison  Co.   1973. 

,  Kaiparowits  Project  Environmental  Report,  June  1973,  Vol.  2. 

,  "Kaiparowits  Summary  Report,"  Report  to  Southern  California 


Edison  Co.   (Unfinished) . 

,  Navajo  Kaiparowits  Staff,  "Kaiparowits  and  Coal  Mine  Data  for 

Environmental  Impact  Statement."  Report  to  Southern  California  Edison  Co. 
July  19,  1974. 

,  Navajo  Kaiparowits  Staff,  "Nipple  Bench  Data  for  the  Environmental 


Impact  Statement."  Report  to  Southern  California  Edison  Co.   July  22,  1974. 
,  Navajo  Kaiparowits  Staff.   Short  Term  Report.   Parts  I-VII,  In 


Manuscript. 

,  Second  Quarterly  Report  to  Southern  California  Edison  Co.  1971. 

,  Second  Quarterly  Report  to  Southern  California  Edison  Co.  1972. 

,  Second  Quarterly  Report  to  Southern  California  Edison  Co.  1974. 

,  Third  Quarterly  Report  to  Southern  California  Edison  Co.  1971. 


Brooks,  Richard  H. ,  et  al.,  "An  Archaeological  Report  on  a  Preliminary  Reconnaissance 
of  the  Proposed  Eldorado/Kaiparowits  Transmission  Line  Right-of-Way  Corridor," 
Manuscript,  Nevada  Archaeological  Survey,  University  of  Nevada,  Las  Vegas,  1974. 

,  et  al.,  "A  Limited  Archaeological  Survey  of  Three  Alternate  Routes 


in  Clark  County,  Nevada,"  Manuscript,  Nevada  Archaeological  Survey,  University 
of  Nevada,  Las  Vegas,  1975. 

Buechner,  H.  K. ,  The  Bighorn  Sheep  in  the  United  States,  Its  Past,  Present  and 
Future,  Wildlife  Society,  Wildlife  Mono.  No.  4,  1960. 

Bullen  K.  E. ,  An  Introduction  of  the  Theory  of  Seismology,  Cambridge  University 
Press,  Cambridge,  Mass.,  1963. 

Bureau  of  Economics  and  Business  Research,  Utah  Facts,  Center  for  Economic  and 
Community  Development,  University  of  Utah,  1973. 

Calalane,  V.  H. ,  Cougar,  Grizzly,  and  Wolf  in  North  America,  N.  Y.  Zool.  Soc, 
1964. 

Cain,  D.,  The  Ely  Chain,  Bureau  of  Land  Management,  Ely,  Nev. ,  1971. 

Caldwell,  Gaylon  Loray,  Mormon  Conceptions  of  Individual  Rights  and  Political 
Obligations.   Ph.D.  Dissertation,  Dept.  of  Political  Science,  Stanford 
University,  1952. 


A-26 


Campbell,  E.  W.  C. ,  and  W.  H.  Campbell,  "The  Pinto  Basin  Site"  Southwest  Museum 
Papers  No.  9,  Los  Angeles,  1935. 

,  et  al.,  "The  Archaeology  of  Pleistocene  Lake  Mohave,"  Southwest 


Museum  Papers,  No.  11,  Los  Angeles,  1937. 

Campbell,  Lester  Duele,  "Perception  and  Land  Use:   The  Case  of  the  Mormon  Culture 
Region."  Dissertation,  Dept .  of  Geography,  Brigham  Young  University,  Provo. 
1974. 

California,  Department  of  Fish  and  Game,  At  the  Crossroads  1974,  A  Report  on 
California's  Endangered  and  Rare  Fish  and  Wildlife,  1974. 

,  Conclusions  of  the  Bighorn  Investigation  in  California.   1973. 


,  Division  of  Mines,  Geologic  Map  of  California;  California  Division 

of  Mines,  Sacramento,  California,  Kingman  Sheet,  1961;  Needles  Sheet,  1964; 
Salton  Sea  Sheet,  1967;  San  Bernardino  Sheet,  1967,  and  Santa  Ana  Sheet,  1966. 

,  "Geology  of  Southern  California,"  Calif.  Division  of  Mines  Bulletin 

170,  Calif.  Division  of  Mines,  Sacramento,  California,  1954. 

California  Native  Plant  Society,  Inventory  of  Rare,  Endangered,  and  Extinct 
Vascular  Plants  of  California,  1972. 

California  Region,  State  -  Federal  Interagency  Group,  California  Region  Comprehensive 
Framework  Study,  Pacific  Southwest  Interagency  Committee,  1971,  Appendices  V, 
X,  XI,  XV. 

Canning,  Ray  Russell,  "Family  Changes  in  Mormon  Culture."  Journal  of  Marriage  and 
Family  Living.   Vol.  19,  No.  3,  August  1957.   p.  246. 

Carpenter,  C.  H. ,  et  al.,  Ground  Water  Conditions  and  Geologic  Reconnaissance  in 
the  Upper  Sevier  River  Basin,  Utah,  U.S.  Geological  Survey  Water  Supply  Paper 
1836,  USGS,  Washington,  DC,  1967,  p.  55. 

Center  of  Social  Research  and  Development,  University  of  Denver,  Socioeconomic 
Data  Rank  Ordered  for  Utah,  Denver,  Colorado,  1973. 

Chaloupka,  Chris,  "Archaeological  Survey  of  Martinez  Canyon"  Manuscript. 
Department  of  Anthropology,  University  of  California,  Riverside,  1972. 

Clark  County  Regional  Planning  Council,  Parks,  and  Open  Space  Plan,  1971. 

Collier,  G.  Donald,  The  Utah  Prairie  Dog:   Abundance,  Distribution,  and  Habitat 
Requirements,  Publication  No.  75-10,  Utah  Division  of  Wildlife  Resources,  1975. 

Cook,  K.  L,  and  R.  B.  Smith,  Seismicity  in  Utah,  1850  through  June  1965. 
Bull.  Seism.  Society  of  American,  Vol.  57,  August  1967. 

Cooke,  R.  V.  and  A.  Warren,  Geomorphology  in  Deserts,  University  of  California 
Press,  1973. 


A-27 


Cornwall,  H.  R. ,  Geology  and  Mineral  Deposits  of  Southern  Nye  County,  Nevada, 
Nevada  Bureau  of  Mines,  Bull.  77,  1972. 

Corps  of  Engineers,  Flood  Plain  Information  -  Lower  Las  Vegas  Wash,  Clark  County, 
Nevada,  1967. 

Crampton,  C.  Gregory,  "Historical  Sites  in  Glen  Canyon,  Mouth  of  San  Juan  River 
to  Lees  Ferry,"  Anthropological  Papers,  No.  46,  University  of  Utah,  Salt  Lake 
City,  1960. 

,  Land  of  Living  Rock,  Alfred  A.  Knopf,  Inc.,  New  York,  1972. 


Crawford,  John  E. ,  and  Larry  A.  Dunkeson,  Powerline  Standards  to  Reduce  Raptor 
Losses  on  the  National  Resource  Lands,  paper  presented  at  Conference  on  Raptor 
Conservation  Techniques,  March  22-24,  1973,  Fort  Collins,  Colorado,  1973. 

Cruff,  R.  W.  and  T.  H.  Thompson,  "A  Comparison  of  Methods  of  Estimating  Potential 
Evapotranspiration  from  Climatological  Data  in  Arid  and  Sub-humid  Environment," 
U.S.  Geological  Survey  Water  Supply,  1967,  p.  1839M. 

Dames  and  Moore,  Air  Quality  Monitoring  and  Meteorology,  Navajo  Generation  Station 
1974.   Status  Report,  March  15,  1975. 

,  Air  Quality  Monitoring  and  Meteorology,  Navajo  Generating  Station, 


1973.   Report  to  Bechtel  Power  Corporation,  March  29,  1974. a 
,  Air  Quality  Monitoring  Study,  Navajo  Generation  Station.   Status 


Report,  June  1971, 


»  Climatological  Data  Summary,  Nipple  Bench,  Kane  County,  Utah, 


Report  to  Southern  California  Edison  February  18,  1974. b 
,  Meteorological  Data  Summaries  October  1971-December  1972,  Nipple 


Bench  Plant  Site,  Kaiparowits  Project.   Report  to  Bechtel. 

,  Meteorological  Evaluation  of  the  Nipple  Bench  Area,  Kaiparowits  Plant 

Site.   Appendix  D,  Kaiparowits  Project  Environmental  Report,  June  1973. 

Dasmann,  R.  F. ,  "Biomass,  Yield  and  Economics  Value  of  Wild  and  Domestic  Ungulates," 
Proc.  Union  Inter.  Game  Biologist,  Bournemouth,  England,  1964. 

Dasmann,  W. ,  If  Deer  are  to  Survive,  Wildlife  Management  Inst.,  Stackpole  Books, 

Harrisburg,  Penna. ,  1971.  I 

Daubenmire,  R. ,  Plant  Communities,  A  Textbook  of  Plant  Synecology,  Harper  &  Row 

Publishers,  New  York,  1968.  ( 


Davidson,  E.S.,  Water  Resources  Appraisal  of  the  Big  Sandy  Area,  Mohave  County, 
Arizona,  Arizona  Water  Commission  Bull.  No.  6,  1973. 

DeCalesta,  D.  S. ,  A  Literature  Review  of  Cottontail  Feeding  Habits,  Spec.  Rep. 
No.  25,  Colorado  Division  of  Game,  Fish  and  Parks,  Denver,  Colorado,  1971. 


• 


A-28 


DeGrazia,  Sebastian,  The  Political  Community:   A  Study  of  Anomie.   University  of 
Chicago  Press,  Chicago,  1963. 

Dibblee,  T.  W. ,  Jr.,  "Geology  of  the  Imperial  Valley  Region,  California," 
California  Division  of  Mines  and  Geology  Bulletin  170,  Sacramento,  1954. 

Doelling,  H.  H.  and  R.  L.  Graham,  Southwest  Utah  Coalfields,  Utah  Geological  and 
Mineralogical  Survey,  Monograph  Series  No.  1,  1972. 

Dregne,  Harold  E. ,  "Surface  Materials  of  Desert  Environments,"  Deserts  of  the 
World ,  William  G.  McGinnies,  Bram  J.  Goldman,  Patricia  Paylore  (Editors), 
University  of  Arizona  Press,  Tucson,  Arizona,  1968. 

Drewien,  G. ,  Food  Habits  and  Weight  Relationships  of  Mourning  Doves  in  Northern 
Nevada,  M.S.  Thesis,  University  of  Nevada,  1971. 

Duffy,  Jean,  "Page,  Arizona:   The  Town  a  Dam  Built,"  Arizona  Highways,  January 
1964,  Vol.  XL,  No.  1,  p.  3. 

Dunaway,  D.  J.,  Human  Disturbance  as  a  Limiting  Factor  of  Sierra  Nevada  Bighorn 
Sheep,  First  North  American  Wild  Sheep  Conference,  Colorado  State  University, 
Fort  Collins,  Colorado,  April  14-15,  1971. 

Durrant,  Stephen  D. ,  Mammals  of  Utah,  University  of  Kansas,  Lawrence,  1952. 

Eakin,  Thomas,  Ground-Water  Resources  -  Reconnaissance  Series  Report  25,  Nevada 
Dept.  of  Conservation  and  Natural  Resources,  February  1964. 

Ecker-Racz,  L.  L. ,  The  Politics  and  Economics  of  State-Local  Finance,  Prentice- 
Hall,  Englewood  Cliffs,  New  Jersey,  1970. 

EDAW  Inc.,  Kaiparowits  Transmission  System  -  Land  Use  Visual  Conditions  Socio- 
economic Analysis,  August  1974. 

Edminster,  F.  C,  American  Game  Birds  of  Field  and  Forest,  Castle  Books,  New  York, 
N.  Y.,  1954. 

Effrat,  Marcia  Pelly,  "Approaches  to  Community:   Conflicts  and  Complementarities." 
Sociological  Inquiry.   Vol.  43,  Nos.  3,  4,  1973,  pp.  1-34. 

Einarsen,  A.  S.,  The  Pronghorn  Antelope  and  its  Management,  Wildlife  Manage.  Inst., 
Washington,  DC,  1948,  p.  134-135. 

Eisenbud,  M. ,  H.  G.  Petrow,  "Radioactivity  in  the  Atmospheric  Effluents  of  Power 
Plants  That  Use  Fossil  Fuels."   Science  1964,  144:288-289. 

Ellis,  David  H. ,  et  al.,  "Studies  on  Raptor  Mortality  in  Western  Utah,"  Great 
Basin  Naturalist,  1969. 

Engle,  R. ,  "Geology  of  the  Lake  Elsinore  Quadrangle,  California,"  California 
Division  of  Mines  Bulletin  146,  Sacramento,  1959. 

Environmental  Impact  Statements,  Cholla,  TG&E,  and  Navajo  Project. 


A-29 


Fish,  Paul  R. ,  "Draft  Report:   Archaeological,  Ethnohistorical  and  Historical 
Consultation  for  Proposed  Kaiparowits  Power  Project  Plant  Sites,  Transmission 
Lines,  and  Impact  Study  Area,"  Manuscript ,  Museum  of  Northern  Arizona,  Dept. 
of  Anthropology,  Flagstaff,  197A. 

,  "Preliminary  Report  for  Archaeological  and  Ethnohistorical  Phase  I 


Consultation  for  the  Kaiparowits  Power  Project:  Proposed  Plant  Sites,  Impact 
Study  Area,  and  Proposed  Transmission  Line  Corridors."  Manuscript,  Museum  of 
Northern  Arizona,  Department  of  Anthropology,  Flagstaff,  1974. 

Fowler,  Don  D.  and  C.  Melvin  Aikens ,  "1961  Excavations,  Kaiparowits  Plateau," 
Anthropological  Papers,  No.  66,  University  of  Utah,  Salt  Lake  City,  1963. 

Fox,  Feramorz  Young,  The  Mormon  Land  System:   A  Study  of  the  Settlement  and 
Utilization  of  Land  Under  the  Direction  of  the  Mormon  Church,  Northwestern 
University,  Evanston,  111.  1932. 

Frick  and  Childs,  Extinct  Vertebrate  Faunas  of  the  Badlands  of  Bautista  Creek 
and  San  Timateo  Canyon,  Sci.  Bull.,  Vol.  12,  University  of  California, 
Department  of  Geology,  1921. 

Frome,  M. ,  The  Varmints  -  Our  Unwanted  Wildlife,  Conard-McCann,  1969,  pp.  36-49. 

Geist,  V.,  Mountain  Sheep:   A  Study  in  Behavior  and  Evolution,  The  Univ.  of  Chicago 
Press,  Chicago,  111.,  1971,  p.  1-18,  347-353. 

Gier,  H.  T.  Coyotes  in  Kansas,  Agric.  Exp.  Sta. ,  Kansas  State  Univ.,  Manhattan, 
Kansas,  1968. 

Glancy,  Patrick  and  A.  S.  Van  Denburgh,  Water  Resources  -  Reconnaissance  Series 
Report  51,  1969. 

Gloss,  Steven,  V.  Starostka,  C.  Thompson  and  A.  F.  Regenthal,  Glen  Canyon  Reservoir 
Post  Impoundment  Investigation  1969-70,  Progress  Report  No.  7,  Utah  State 
Department  of  Fish  and  Game  (Now  Utah  State  Division  of  Wildlife  Resources). 

,  Victor  Starostka  and  Charles  Thompson,  Glen  Canyon  Reservoir  Post 


Impoundment  Investigations,  Final  Progress  Report,  Utah  Division  of  Wildlife 
Resources,  1971. 

Golden,  K.  P.  and  T.  C.  Spangler,  Temperature  Sounding  Climatology  Study  at  the 
Proposed  Kaiparowits  Plant  Site.   North  American  Weather  Consultants  Report 
to  Southern  California  Edison,  March,  1975. 

Golden,  Robert  E. ,  Outdoor  Recreation  in  Arizona,  Phoenix  Books,  Phoenix, 
Arizona,  1973. 

Gullion,  G.  W.  and  G.  C.  Christensen,  "A  Review  of  the  Distribution  of  Gallinaceous 
Game  Birds  in  Nevada,"  The  Condor,  Cooper  Ornithological  Society,  Waterbury, 
Ohio,  1956,  59:128-138. 

,  "Wildlife  Uses  of  Nevada  Plants,"  Paper  No.  5140,  Sci.  J.  Ser., 


Minn.  Agric.  Exp.  Sta.,  Univ.  of  Minn.,  St.  Paul,  Minn.,  1964, 


A-30 


Hagen,  R.  H. ,  (Chn.)  and  others,  Water  Quality  Pollution  and  Health  Factors  (in 
the  Upper  Colorado  Region) ,  Appendix  XV  Upper  Colorado  Region  Comprehensive 
Framework  Study,  Pacific  Southwest  Interagency  Committee,  1971. 

Hahl,  D.  C.  and  J.  C.  Mundorff,  An  Appraisal  of  the  Quality  of  Surface  Water 
in  the  Sevier  Lake  Basin,  Utah  Department  of  Natural  Resources  Technical 
Publication  19,  Utah  Department  of  Natural  Resources,  Salt  Lake  City,  Utah, 
1968. 

Hall,  J.  G.,  "The  Kaibab  Squirrel."   Symposium  on  Rare  and  Endangered  Wildlife 
on  the  Southwestern  United  States.   New  Mexico  Dept .  of  Game  and  Fish,  Santa 
Fe,  New  Mexico,  1972,  pp.  18-21. 

Hall,  R.  E. ,  Mammals  of  Nevada,  University  of  California  Press,  Berkeley, 
California,  1946. 

Hamilton,  W.  J.,  Jr.,  American  Mammals,  McGraw-Hill  Book  Company,  Ltd.,  New  York 
and  London,  1939. 

Hannum,  Gordon,  et  al.,  Powerlines  and  Birds  of  Prey,  paper  presented  at  the 
Northwest  Electric  Light  and  Power  Association,  Engineering  and  Operating 
Conference,  Yakima,  Washington,  April  22,  1974. 

Harrington,  M.  R. ,  "The  Fossil  Falls  Site,"  The  Masterkey,  Southwest  Museum 
publications,  Los  Angeles,  California,  1952,  26  (6):  191-195. 

Hession,  Edwin  A.  and  Frederick  P.  Frampton,  "Phase  I  Archaeological  and  Environ- 
mental Research:   Kaiparowits  Power  Project,  Arizona  Public  Service,  Kaiparowits 
to  Westwing  Power  Line."  Manuscript ,  Museum  of  Northern  Arizona,  Dept.  of 
Anthropology,  Flagstaff,  1974. 

Hester,  Thomas  Roy,  Chronological  Ordering  of  Great  Basin  Prehistory,  contributions 
of  the  University  of  California  Archaeological  Research  Facility,  No.  17, 
Berkeley,  California,  1973. 

Higbee,  Edward,  Farms  and  Farmers  in  an  Urban  Age ,  The  Twentieth  Century  Fund, 
New  York,  1963. 

Hill,  A.  C,  et  al.,  Air  Pollution  Investigations  in  the  Vicinity  of  the  Four 
Corners  and  San  Juan  Power  Plants.   Progress  report.   Utah  Engineering 
Experiment  Station.   University  of  Utah,  March  1973a. 

,  et  al.,  Air  Pollution  Investigations  in  the  Vicinity  of  the  Mohave 

Power  Plant  of  Southern  California  Edison  Company.   Utah  Engineering  Experiment 
Station,  University  of  Utah,  Salt  Lake  City,  Utah,  1973b. 

,  et  al.,  Hearings  of  Proposed  Regulations  to  Prevent  Significant 


Deterioration .   Environmental  Protection  Agency  hearings  September  5-6,  1973. 
Denver,  Colorado.   Utah  Engineering  Experiment  Station.   University  of  Utah, 
Salt  Lake  City,  Utah,  1973. 

Hornocker,  M.  G.,  "An  Analysis  of  Mountain  Lion  Predation  Upon  Mule  Deer  and  Elk 
in  the  Idaho  Primitive  Area,"  Wildlife  Monograph  No.  21,  Wildlife  Soc, 
Washington,  DC,  1970. 


A-31 


Houghton,  John  G. ,  "Great  Basin  Precipitation  Estimates  for  Short-term  Records," 
The  Professional  Geographer,  February  1974,  Vol.  XXVI,  No.  1,  pp.  26-33. 

Huff,  Clair  L. ,  and  Jim  E.  Bowns,  Utah  Big  Game  Range  Inventory  1963-64, 
Publication  No.  65-1,  Utah  Department  of  Fish  and  Game  (now  Division  of 
Wildlife  Resources),  1965. 

Humphrey,  Arizona  Natural  Vegetation,  Experiment  Station  and  Coop.  Extension 
Service,  Bull.  A-45  (map),  University  of  Arizona,  1963. 

Hunt,  Roy  D.  and  Gale  M.  McPherson,  "Preliminary  Report  for  Archaeological  and 
Ethnohistorical  Phase  I  Investigations  on  Proposed  Arizona  Strip  Alternate 
Transmission  Line  Corridor."  Manuscript ,  Museum  of  Northern  Arizona,  Dept. 
of  Anthropology,  Flagstaff,  1975. 

Irving,  Charles  A. ,  The  Desert  Bighorn  of  Southeastern  Utah,  Publication  Number 
69-12,  Utah  Division  of  Fish  and  Game,  (now  Division  of  Wildlife  Resources), 
1969. 

Jaeger,  E.  C. ,  Desert  Wild  Flowers,  Stanford  University  Press,  Stanford, 
California,  1969. 

Jefferson,  G.  T. ,  Investigations  in  Progress,  Department  of  Anthropology, 
University  of  California,  Riverside,  1971. 

Jennings,  C.  W. ,  Geologic  Map  of  California,  Salton  Sea  Sheet,  scale  1:250,000, 
California  Division  of  Mines  and  Geology,  1967. 

Jennings,  Jess  D. ,  "Glen  Canyon:   A  Summary,"  Anthropological  Papers,  No.  81, 
Glen  Canyon  Series  No.  31,  University  of  Utah,  Salt  Lake  City,  1966. 

Jeppson,  R.  W. ,  et  al. ,  Hydrologic  Atlas  of  Utah,  Utah  Water  Research  Laboratory, 
Utah  Agricultural  Experimental  Station,  Utah  State  University  in  Cooperation 
with  Division  of  Water  Resources,  Utah  Department  of  Natural  Resources,  1968, 
pages  33-35. 

John,  Rodney  T.  et  al.,  Utah  Big  Game  Investigations  and  Management  Recommendations, 
1973-74,  Utah  State  Division  of  Wildlife  Resources,  1974. 

Johns,  R.  H. ,  "Geology  of  the  Peninsular  Range  Province,  Southern  California  and 
Baja  California,"  Geology  of  Southern  California,  Bulletin  170,  California 
Division  of  Mines,  1954. 

Johnsgard,  P.  A.,  Grouse  and  Quails  of  North  America,  University  of  Nebraska, 
Lincoln,  Nebraska,  1973. 

Johnson,  Frank,  The  Serrano  Indians  of  Southern  California,  Malki  Museum,  Brochure 
No.  2,  Banning,  1965. 

Johnston,  Francis  J.  and  Patricia  H. ,  An  Indian  Trail  Complex  of  the  Central 

Colorado  Desert:   A  Preliminary  Survey,  Report  No.  37,  University  of  California 
Archaeological  Survey,  Berkeley,  California,  1957,  pp.  22-39. 


A-32 


Joint  Meteorological  Report,  prepared  for  Navajo  project,  Mohave  project,  San  Juan 
project,  Four  Corners  project,  Huntington  Canyon  project.   Contributors  were 
Dames  and  Moore,  North  American  Weather  consultants,  Loren  W.  Crow,  R.  G.  Larsen, 
and  A.  C.  Hill.   September  1,  1971. 

Joint  Panel  on  Problems  Concerning  Seismology  and  Rock  Mechanics,  Earthquakes 
Related  to  Reservoir  Filling,  National  Technical  Information  Service,  PB- 
208327,  1972. 

Kearney,  T.  H.  and  R.  H.  Peebles,  Arizona  Flora,  Second  Edition,  University  of 
California  Press,  Berkeley,  California,  1960. 

Kephart,  William  M. ,  The  Family,  Society,  and  the  Individual.  Houghton  Mifflin 
Company,  Boston,  1961,  pp.  169-181. 

Kochert,  M.  N.,  Population  Status  and  Chemical  Contamination  in  Golden  Eagles  in 
Southwestern  Idaho.   M  S  Thesis.   Univ.  of  Idaho,  Moscow,  1972. 

Kormondy,  E.  J.,  Concepts  of  Ecology,  Prentice-Hall  Biological  Science  Series. 
Englewood  Cliffs,  N.  J.,  1969. 

Kroeber,  A.  L.,  "Handbook  of  the  Indians  of  California,"  Bureau  of  American 
Ethnology  Bulletin  78.   Washington,  1925. 

Lamke,  Robert  D.  and  Donald  0.  Moore,  Interim  Inventory  of  Surface  Water 
Resources  of  Nevada,  Water  Resources  Bull.  No.  30,  Nevada  Dept.  of  Con- 
servation and  Natural  Resources,  1965. 

LaRivers,  I.,  Fishes  and  Fisheries  of  Nevada,  Nevada  Fish  and  Game  Comm.,  Carson 
City,  Nev.,  1962. 

Leakey,  L.  S.  B.,  R.  D.  Simpson  and  T.  Clements,  "Archaeological  Excavations  in 
the  Calico  Mountains,  California:  Preliminary  Report,"  Science,  Washington, 
1968,  Vol.  160,  pp.  1022-1023. 

Leopold,  Wolman  and  Miller,  Fluvial  Processes  in  Geomorphology ,  W.  H.  Freeman 
and  Company,  1964. 

Life,  "A  Mormon  Family  Has  A  Reunion."   Life  Magazine,  October  27,  1947,  p.  59. 

Linford,  Richard  William,  "The  Mormon  Concept  of  Government."   Research  paper  for 
a  Brigham  Young  University  class:   History  Dept.,  Church  of  Jesus  Christ  of 
Latter  Day  Saints,  Salt  Lake  City;  no  date. 

Linsdale,  J.  M. ,  Amphibians  and  Reptiles  of  Nevada.  Univ.  of  Calif.,  Berkeley, 
Calif.,  1938.   p.  19-257. 

Lister,  Florence  C,  "Kaiparowits  Plateau  and  Glen  Canyon  Prehistory:   An 

Interpretation  Based  on  Ceramics,"  Anthropological  Papers,  No.  71,  University 
of  Utah,  Salt  Lake  City,  1956. 

Littell,  Norman  M. ,  "Proposed  Findings  of  Fact  in  Behalf  of  the  Navajo  Tribe  of 
Indians  in  Area  of  the  Overall  Navajo  Claim,"  Indian  Claims  Commission,  Vol. 
II,  Findings  13-14. 


A-33 


Longwell,  C.  R. ,  et  al. ,  Geology  and  Mineral  Deposits  of  Clark  County,  Nevada, 
Nevada  Bureau  of  Mines,  Bull.  62,  1965. 

Lowe,  C.  H. ,  University  of  Arizona,  and  D.  E.  Brown,  Arizona  Game  and  Fish 

Department,  The  Natural  Vegetation  of  Arizona,  published  by  Arizona  Resources 
Information  System,  1973. 

Lower  Colorado  Region,  State-Federal  Interagency  Group,  Lower  Colorado  Region 
Comprehensive  Framework  Study,  Pacific  Southwest  Interagency  Committee,  1971, 
Appendices  V,  X,  XI,  XV. 

Lower  Colorado  River  Land  Use  Plan,  1964. 

Maricopa  County  Comprehensive  Plan,  Part  III,  1975. 

Marshall,  Larry  G.  and  William  J.  Breed,  "Phase  I  Report  for  Paleontological 
Investigations:   Kaiparowits  Power  Project,"  Manuscript ,  Museum  of  Northern 
Arizona,  Dept.  of  Geology,  Flagstaff,  1974. 

Martin,  Paul  S.  and  Fred  Plog,  Archaeology  of  Arizona.   Doubleday  Natural  History 
Press,  Garden  City,  1973. 

Master  Plan  of  Washington  County,  Utah,  1971. 

McGahan,  J.,  Ecology  of  the  Golden  Eagle,  M  A  Thesis,  University  of  Montana, 
Missoula,  Montana,  1965. 

McGavock,  E.  H. ,  Basic  Ground  Water  Data  for  Southern  Coconino  County,  Arizona, 
Arizona  State  Land  Dept.,  Water  Resources  Report  No.  33,  Phoenix,  Arizona,  1968 

McGregor,  John  C. ,  Southwestern  Archaeology,  Second  Edition,  University  of 
Illinois  Press,  Urbana,  1965. 

McHarg,  I.  L. ,  Design  with  Nature,  Doubleday  and  Company,  Inc.,  1969. 

McKee,  J.  E. ,  and  H.  M. ,  Wolf,  Water  Quality  Criteria  2nd  Edition,  State  Water 

Quality  Council  Board  Publication  3A,  The  Resources  Agency  of  California,  1953. 

Meinig,  Donald  Wm. ,  "The  Mormon  Culture  Region:   Strategies  and  Patterns  in  the 
Geography  of  the  American  West,  1847-1964,"  Annals  of  the  Association  of 
American  Geographers,  Vol.  55,  No.  2,  June,  1965,  pp.  191-220. 

Merton,  Robert  K. ,  Social  Theory  and  Social  Structure,  The  Free  Press,  Glencoe, 
111.   1957. 

,  and  Robert  A.  Nisbet,  Contemporary  Social  Problems.   Harcourt, 


Brace  and  World  Inc.,  1961,  p.  725. 

Miller,  R.  D.  and  P.  J.  Miller,  "The  Chemehuevi  Indians  of  Southern  California," 
Malki  Museum  Brochure  No.  3,  Banning,  1967. 

Minckley,  W.  L. ,  Fishes  of  Arizona,  Arizona  Game  and  Fish  Dept.,  Sims  Printing 
Company,  Inc.,  Phoenix,  Arizona,  1973. 


A-34 


Mindling,  A. ,  A  Summary  of  Data  Relating  to  Land  Subsidence  in  Las  Vegas  Valley, 
Desert  Research  Institute,  Reno,  Nevada,  1971. 

Moen,  A.  N.  Wildlife  Ecology,  an  Analytical  Approach.   W.  H.  Freeman  and  Comp., 
San  Francisco,  Calif.  1973. 

Montgomery,  T.  L. ,  S.  B.  Carpenter,  W.  C.  Colbauga,  and  F.  W.  Thomas,  "Results 

of  Recent  TVA  Investigations  of  Plume  Rise."   Air  Pollution  Control  Association 
Journal  22:10,  1972,  779-784. 

Moody,  Ralph,  The  Old  Trails  West,  Thomas  Y.  Crowell  Company,  New  York,  1963. 

Moore,  D.  0.,  Estimating  Mean  Annual  Runoff  in  Ungaged  Semiarid  Regions,  Water 
Resources  Bulletin  36,  Nevada  Dept.  of  Conservation  and  Natural  Resources, 
1968. 

Moore,  R.  T.,  Geology  of  the  Virgin  and  Beaver  Dam  Mountains,  Arizona,  University 
of  Arizona,  Bulletin  186,  1972. 

Mountain  Area  Planners,  Garfield  County  Preliminary  Master  Plan,  Salt  Lake  City, 
Utah,  1971. 

Munz,  P.  A.,  A  California  Flora  and  Supplement,  University  of  California  Press, 
Berkeley,  California,  1968. 

,  A  Southern  California  Flora,  University  of  California  Press, 


Berkeley,  California,  1974. 

Museum  of  Northern  Arizona,  Archaeology  and  Paleontology,  Report  Phase  I. 

Nelson,  M.  W.,  "The  Status  of  the  Peregrine  Falcon  in  the  Northwest,"  Peregrine 
Falcon  Populations  -  Their  Biology  and  Decline,  edited  by  Joseph  J.  Hickey, 
University  of  Wisconsin  Press,  Madison,  Wisconsin,  1964,  4:61-72. 

Nelson,  Lowry,  "Education  and  the  Changing  Size  of  Mormon  Families."   Journal 
of  Rural  Sociology.   Vol.  17  #4,  December  1952.   pp.  335-342. 

,  "The  Effects  of  Geographical  Position  on  Belief  and  Behavior  in 


a  Rural  Mormon  Village."   Journal  of  Rural  Sociology.   Vol.  19,  No.  4, 
December,  1959.   pp.  358-364. 

,  The  Mormon  Village:   A  Pattern  and  Technique  of  Land  Settlement. 


University  of  Utah  Press,  Salt  Lake  City,  1952. 

Nevada,  Bureau  of  Mines  and  Geology,  Geology  of  the  Granite  Complex  of  the 

Eldorado,  Newberry  and  Northern  Dead  Mountains,  Clark  County.   Bulletin  No. 
80,  1973. 

,  State  Engineer,  Division  of  Water  Resources,  Estimated  Water  Use 


in  Nevada.   Planning  Report,  January,  1971. 
,  Nevada's  Water  Resources.   Planning  Report,  October,  1971 


A-35 


,  Water  Supply  for  the  Future  in  Southern  Nevada.   Planning  Report, 


January,  1971. 

O'Dea,  Thomas  F.,  The  Mormons ,  The  University  of  Chicago  Press,  Chicago,  Illinois, 
1957,  1964. 

,  "Mormon  Values:   The  Significance  of  the  Religious  Outlook 


for  Social  Actions."   Ph.D.  Dissertation,  Dept.  of  Social  Relations,  Harvard 
University,  1953. 

,  "The  Mormons:   Church  and  People."   in  Plural  Society  in  the 


Southwest.   Edited  by  Edward  H.  Spicer  and  Raymond  H.  Thompson,  Weatherhead 
Foundation,  New  York,  1972,  pp.  115-165. 

_____ ,  and  Evon  Z.  Vogt,  "A  Comparative  Study  of  the  Role  of  Values 


in  Social  Action  in  Two  Southwestern  Communities."  American  Sociological 
Review.   Vol.  18,  No.  6,  December,  1953.   pp.  645-654. 

Odum,  E.  P.,  Ecology,  Modern  Biology  Series.   New  York,  1963. 

Fundamentals  of  Ecology.   W.  B.  Saunders  Comp.,  Philadelphia, 


Penn.  1959. 

Office  of  the  State  Planning  Coordinator,  "Inter-governmental  Planning  Coordination," 
The  Utah  Experience,  June,  1974. 

Olendorff,  R.  R. ,  "Eagles,  Sheep  and  Powerlines,"  Colorado  Outdoors ,  Colo.  Dept. 
of  Fish  and  Game,  Denver,  Colo.,  1972.   1:3-11. 

Ornduff,  R. ,  Introduction  to  California  Plants,  University  of  California  Press, 
Berkeley,  California,  1974. 

Oxford,  Richard  B.  and  Gordon  L.  Benher,  Proposed  National  Area  -  Report  No.  36: 
Joshua  Tree,  prepared  for  Arizona  Academy  of  Science  for  Arizona  Dept.  of 
Economic  Planning  and  Development,  1973. 

Pacific  Security  National  Bank,  Monthly  Summary  of  Business  Conditions,  1973-1974. 

,  The  Southern  California  Report,  1970. 

Page,  J.  L.  and  D.  J.  Seibert ,  Inventory  of  Golden  Eagle  Nests  in  Elko  County, 
Nevada ,  California-Nevada  Wildlife  Trans,  of  the  Western  Section  of  the 
Wildlife  Society,  1973,  pp.  1-8. 

Palmer,  R.  S. ,  The  Mammal  Guide,  Mammals  of  North  America  North  of  Mexico, 
Doubleday  and  Company,  Inc.,  Garden  City,  N.  Y.,  1954. 

Pacific  Southwest  Inter-Agency  Committee  for  the  U.S.  Water  Resources  Council, 
Water  and  Land  Resources,  November,  1971. 

,  Comprehensive  Framework  Study-California  Region,  Appendix  V.  Water 


Resources  and  Appendix  XV,  Water  Quality,  Pollution  and  Health  Factors, 
June,  1971. 


A- 36 


Planning  and  Research  Associates,  Kane  County  Master  Plans,  Salt  Lake  City,  Utah, 
1970. 

Planning  Dept.  of  Clark  County,  General  Plan  and  Land  Use  Inventory  for  the 
Unincorporated  Portions  of  the  Las  Vegas  Valley,  1974. 

Prenzlow,  E.  J.,  A  Literature  Review  on  Pronghorn  Behavior,  Spec.  Rep.  No.  3, 
Colo.  Game,  Fish  and  Parks  Dept.,  Research  Div. ,  Denver,  Colo.,  1965. 

Public  Hearing  on  the  Kaiparowits  Environmental  Impact  Statement.   Hearings  at 
the  Salt  Palace,  September  15,  1975,  pp.  14-156. 

Reynolds,  Robert  E. ,  "A  Discussion  of  Paleontologic  Values  Along  the  Proposed 
Southern  California  Edison  Kaiparowits  Transmission  Line  in  California," 
Manuscript ,  San  Bernardino  County  Museum,  Bloomington,  1974. 

Riverside  County,  Air  Pollution  District  Annual  Reports.   1959-1971. 

,  Conservation  and  Open  Space  General  Plan  Elements.   1973. 

,  General  Plan  -  Land  Uses,  Highways,  and  Recreation.   1966. 

,  San  Gorgonio  Pass  General  Plan  Technical  Report.   1971. 

Richardson,  E.  Arlo,  Estimated  Return  Periods  for  Short  Duration  Precipitation 
in  Utah,  Utah  State  University,  Department  of  Soils  and  Biomet.,  Bulletin 
No.  1,  March,  1971. 

Robinson,  Adonis  Findlay,  History  of  Kane  County.   Salt  Lake  City,  Kane  County 
Daughters  of  Utah  Pioneers,  1970. 

Rockwell  International  Air  Monitoring  Center,  Meteorology  Research  Inc.,  Systems 
Applications  Inc.,  Navajo  Generating  Station  Sulfur  Dioxide  Field  Monitoring 
Program.   September  1975. 

Rocky  Mountain  Association  of  Geologists,  Denver,  Geologic  Atlas  of  the  Rocky 
Mountain  Region.   1972. 

Rogers,  M.  J.,  Ancient  Hunters  of  the  Far  West,  Copley  Books,  San  Diego,  1966. 

,  "An  Outline  of  Human  Prehistory,"  Southwestern  Journal  of 


Anthropology,  Albuquerque,  New  Mexico,  1945,  1(2):   167-198. 
,  Early  Lithic  Industries  of  the  Lower  Basin  of  the  Colorado  River 


and  Adjacent  Desert  Areas,  San  Diego  Museum  Papers  3,  1939. 

Ruby,  Jay  W. ,  "Excavations  at  One  Horse  Canyon  Rock  Shelter  (Rev.  8),"  UCLA 
Archaeological  Survey,  Annual  Report,  Appendix  1.  Los  Angeles,  1964. 

Rush,  Eugene,  Ground  Water  Resources  -  Reconnaissance  Series  Report  27,  State  of 
Nevada  Dept.  of  Conservation  and  Natural  Resources,  July,  1964. 

,  Water  Resources  -  Reconnaissance  Series  Report  50,  December,  1968. 


A-37 


Russo,  John  P.,  The  Desert  Bighorn  in  Arizona,  State  of  Arizona,  Game  and  Fish 
Department,  January,  1956. 

San  Bernardino  County  Air  Pollution  Control  District,  1971  Annual  Report,  San 
Bernardino,  California. 

San  Bernardino  County  Conservation  and  Open  Space  General  Plan  Elements ,  197  3. 

San  Bernardino  County  General  Plan,  1966. 

Saltzman,  B.  E.,  "Colorimetric  Micro-determination  of  Nitrogen  Dioxide  in  the 
Atmosphere."   Analytical  Chemistry.  26:  1949-1955,  1954. 

Savage,  D.  E.  and  T.  Downs,  "Cenozoic  Land  Life  of  Southern  California," 
California  Division  of  Mines  and  Geology  Bulletin  170,  Sacramento,  1954. 

Schaefer,  V.  J.,  "Fine  Particle  Concentrations  in  the  Southwest."  Report  to 
Bechtel  Power  Corporation,  May  10,  1973. 

Schumacher,  J.,  U.S.B.R.,  Davis  Dam,  Arizona.   Oral  communication,  April  13,  1975. 

Schwartz,  Douglas  W. ,  "A  Historical  Analysis  and  Synthesis  of  Grand  Canyon 
Archaeology."   American  Antiquity,  Salt  Lake  City,  1966,  Vol.  31,  No.  4, 
pp.  469-84. 

SCS,  Guide  for  Interpreting  Engineering  Uses  of  Soils.   U.S.  Department  of 
Agriculture,  Soil  Conservation  Service,  1971. 

Simpson,  J.  H. ,  Report  of  Explorations  Across  the  Great  Basin  of  the  Territory 
of  Utah  for  a  Direct  Wagon-Route  From  Camp  Floyd  to  Genoa,  in  Carson  Valley, 
1859.   518  pp.,  Illus.  Govt.  Print.  Off.  Washington,  DC,  1876. 

Simpson,  R.  D.,  "The  Manix  Lake  Archaeological  Survey,"  The  Masterkey,  Southwest 
Museum,  Los  Angeles,  California,  1958,  32  (1):  4-9. 

Sitgreaves,  Lorenzo,  "Report  of  an  Expedition  down  the  Zuni  and  Colorado  Rivers," 
U.S.  Senate  Executive  Document  59,  32nd  Congress,  2nd  Session.   Washington, 
1853. 

Smith,  Wilford  E. ,  Social  Disorganization  and  Deviant  Behavior.   Brigham  Young 
University  Press,  Provo,  Utah.   1971.   pp.  65-90,  and  pp.  119-156. 

Smithsonian  Institution,  Washington,  DC,  Report  on  Endangered  and  Threatened 
Plant  Species  of  the  United  States,  presented  by  the  Secretary,  Smithsonian 
Institution  to  the  94th  Congress,  House  Document  94-51,  GPO,  1975. 

Soil  Map. for  Mohave  County  (unpublished). 

Southern  California  Edison  Company,  Kaiparowits  Transmission  System  Environmental 
Report,  1974. 

,  A  Smoke  Plume  Tracer  Simulation  Study,  Kaiparowits  Generating 


Station,  November  1973.   Report  by  North  American  Weather  Consultants, 
December  6,  1973. 


A-38 


,  Kaiparowlts  Transmission  System  Route  Feasibility  Study,  Devers- 


Mohave  500  kV  Transmission  Line,  1974. 

,  Kaiparowits  Transmission  System  Route  Feasibility  Study,  Devers- 


Serrano  (Via  Valley)  500  kV  T/L,  1974. 

,  Meteorological  Tracer  Study  for  the  Evaluation  of  the  Kaiparowits 


Plant  Site.   Consultants'  Report,  July  31,  1974 

,  Resource  Data,  1974. 

,  Route  Feasibility  Study,  May,  1974. 

,  Transmission  Alignment  Study,  1971. 


Sparkman,  Philip  S.,  "The  Culture  of  the  Luiseno  Indians,"  Publications  in 
American  Archaeology  and  Ethnology,  University  of  California,  Berkeley, 
Calif.,  1908,  8  (4). 

Sparks,  Earl  A.,  et  al.,  Utah  Big  Game  Investigations  and  Management  Recom- 
mendations, 1965,  publication  No.  65-6,  Utah  State  Department  of  Fish  and 
Game  (now  Utah  State  Division  of  Wildlife  Resources).   1965. 

Speltz,  C.  N.  and  H.  E.  McCann,  Personal  Communication.   U.S.  Geological  Survey, 
Salt  Lake  City,  Utah,  1974. 

Spencer,  E.  W.,  Basic  Concepts  of  Historical  Geology,  T.  Y.  Croswell  Company, 
New  York,  1962. 

Standiford,  D.  R. ,  L.  D.Potter,  and  D.  E.  Kidd,  Mercury  in  the  Lake  Powell 

Ecosystem,  Lake  Powell  Research  Project,  Lake  Powell  Research  Project  Bulletin 
No.  1,  1973. 

Stebbins,  Robert  C. ,  A  Field  Guide  to  Western  Reptiles  and  Amphibians,  Houghton 
Mifflin  Company,  Boston,  Mass.,  1966. 

Stegner,  Wallace  Earle,  Mormon  Country,  Duell,  Sloan  and  Pearce  Publishers 
(American  Folkways  Series),  1942. 

Stone,  Joseph  L. ,  and  Ned  L.  Rathbun,  Lake  Powell  Fisheries  Investigations  - 
Creel  Census  and  Plankton  Studies,  Arizona  Game  and  Fish  Department,  1968. 

Stone,  Roderick,  L.  F.  Fields  and  Kent  Miller,  Lake  Powell  Post-Impoundment 
Investigations,  1964,  Progress  Report  No.  2,  Utah  State  Department  of  Fish 
and  Game  (now  Division  of  Wildlife  Resources) . 

,  Glen  Canyon  Post-Impoundment  Investigation,  1965.  Progress  Report 


No.  3,  Utah  State  Department  of  Fish  and  Game  (now  Division  of  Wildlife 
Resources) . 

,  Glen  Canyon  Post-Impoundment  Investigation,  1966,  Progress  Report 


No.  4,  Utah  State  Department  of  Fish  and  Game  (now  Division  of  Wildlife 
Resources) . 

Storer,  T.  I.,  General  Zoology.   McGraw-Hill  Book  Company,  New  York,  1943. 

A-39 


Strong,  W.  D.,  Aboriginal  Society  in  Southern  California,  University  of  California 
Press,  Berkeley,  California,  1929. 

Tabor,  E.  C,  and  C.  D.  Golden,  "Results  of  Five  Years  Operation  of  the  National 
Gas  Sampling  Network."   Journal  of  Air  Pollution  Control  Association,  1965, 
15:  7-11. 

Taylor,  W.  P.,  The  Deer  of  North  America,  the  Stackpole  Company,  Harrisburg, 
Pennsylvania,  1956. 

The  Water  Encyclopedia,  edited  by  David  Keith  Todd,  1970. 

Trippensee,  R.  E. ,  "Fur  Bearers,  Waterfowl,  and  Fish,"  Wildlife  Management, 
McGraw-Hill,  New  York,  N.  Y. ,  1953,  Vol.  II. 

,  "Upland  Game  and  General  Principles,"  Wildlife  Management, 


McGraw-Hill  Book  Company,  New  York,  1948,  Vol.  I. 

Tsukamoto,  J.  K.  and  W.  J.  Deibert,  A  Preliminary  Report  of  Nevada  Pronghorn 

Antelope  Food  Habits  During  August  and  September,  Transactions  of  the  Interstate 
Antelope  Conference,  1968.   pp.  1-13. 

Upper  Colorado  Region,  State-Federal  Interagency  Group,  Upper  Colorado  Region 
Comprehensive  Framework  Study,  Pacific  Southwest  Interagency  Committee,  1971, 
Appendices  V,  X,  XI,  XV. 

U.S.  Dept.  of  Agriculture,  Forest  Service,  Cholla  Project  Draft  Environmental 
Statement,  1974. 

,  Environmental  Impact  Statement,  Cholla  Project,  1974. 


,  Environmental  Statement  of  a  Proposal  to  Construct  Two  500  kV 

Powerlines  Across  National  Forest  Land  by  APS,  1971. 

,  Forest  Landscape  Description  and  Inventories  -  A  Basis  for  Land 


Planning  and  Design,  Research  Paper  PSW-49,  Pacific  Southwest  Forest  and  Range 
Experiment  Station,  Berkeley,  California,  1968. 

,  Impact  Survey  Study  for  Power  Transmission  Line  (Devers-Serrano) , 


1970, 


1974. 


,  Kaibab  National  Forest  Recreation  Management  Plan. 

,  Kaibab  National  Forest  Upublished  Checklist  of  Birds  and  Mammals, 

,  Prescott  National  Forest  Multiple  Use  Guides,  1974. 

,  Prescott  National  Forest  Recreation  Management  Plan. 

,  Recreation  Information  Management  System,  Kaibab  and  Prescott 


National  Forests. 


A-40 


,  Restoring  Big  Game  Range  in  Utah.   Intermountain  Forest  and  Range 


Experiment  Station,  Ephraim,  Utah,  1968. 
,  Vegetation  Types  of  the  San  Bernardino  Mountain,  California 


Pacific  Southwest  Forest  and  Range  Experiment  Station,  1960. 
,  Salinity  Laboratory  Staff,  Diagnosis  and  Improvement  of  Saline  and 


Alkali  Soils.   Handbook  60,  1954. 
,  Soil  Conservation  Service,  Washington,  DC,  General  Soil  Maps  for 


Coconino  County  and  Yavapai  County,  1972. 

,  Soil  Survey  of  Western  Riverside  Area,  California.   1971. 

,  General  Soil  Maps  for  Mohave  and  Maricopa  Counties,  1974. 

,  General  Soil  Map,  Orange  County,  California,  Portland,  Oregon,  1966, 


U.S.  Dept  of  Commerce,  Washington,  DC,  Characteristics  of  the  Population.   1970 
Census,  Vol.  1,  Pt.  46,  1973. 

,  Development  Plan,  Four  Corners  Regional  Commission.   February,  1972 


,  ESSA,  Weather  Bureau,  Office  of  Hydrology,  Washington,  DC,  Special 

Studies  Branch,  Precipitation-Frequency  Maps  for  Utah,  July,  1968. 

,  Climatic  Atlas  of  the  United  States.   1968,  pp.  69-70. 

,  Earthquake  History  of  the  U.S.   1973. 

,  NOAA,  Environmental  Data  Service,  Climatological  Data,  1931  to 


1974. 
,  United  States  Earthquakes,  1970.   Bulletin  1-TS6937,  1972. 


,  National  Climatic  Center,  Asheville,  N.  C,  Climatic  Atlas  of 


the  United  States,  June,  1968. 
,  Climatological  Data:   Utah  (monthly  records:   1969  -  June  1974; 


annual  summaries;  1956-1973). 
,  Utah:   Monthly  Normals  of  Temperatures,  Precipitation,  and  Cooling 


Degree  Days,  Climatography  of  the  U.S.,  No.  1,  1941-1970. 
,  National  Bureau  of  Standards,  Springfield,  Virginia,  Plume  Rise. 


USAEC  Rpt.  TID-150  75. 

U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Arizona  State  Office, 
Archaeological  Resources  of  Black  Canyon  Planning  Unit  of  BLM,  Prescott 
College,  June,  1974. 

,  Arizona  Outdoor  Recreation  Comprehensive  Plan,  Unit  Resource 


Analysis,  Black  Canyon  Planning  Unit. 
,  Black  Canyon  Planning  Unit,  Unit  Resource  Analysis  Report,  1973. 


A-41 


,  Coachella  Valley  Program  Area,  Detailed  Analysis,  1964. 


'U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  California  State  Office 
Archaeological  Resources  of  the  Willow  Hole  Area,  Riverside  County,  California, 
1964. 

,  Barstow  Planning  Unit,  Unit  Resource  Analysis,  1969. 


,  Interim  Critical  Management  Program  for  Recreation  Vehicle  Use 

of  the  California  Desert,  Environmental  Analysis  Record,  Riverside  District, 
1973. 

,  Perris  Valley  Program  Area,  Detailed  Analysis,  1963. 

,  The  California  Desert,  1968. 

,  Victorville-Twentynine  Palms  Unit  Resource  Analysis,  1970. 


U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Nevada  State  Office, 
Draft  Environmental  Impact  Statement  for  the  Sale  of  Fort  Mohave  Lands  to 
the  State  of  Nevada,  1972. 

,  Nevada  Power  Co.,  McCullough  Clark  230  kV  Transmission  Line, 


Environmental  Analysis  Record,  N-7299,  1973. 
,  Virgin  Valley  and  Stateline  Planning  Units,  Unit  Resource  Analysis 


Las  Vegas  District,  1973. 
,  Virgin  Valley  Planning  Unit,  Unit  Resource  Analysis,  Las  Vegas 


District. 

U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Portland  Service  Center, 
Interim  Guide  for  Rating  Soils.  .  .  for  Rangeland  Seeding,  1972. 

U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Utah  State  Office, 
Desert  Tortoise  ...  in  the  Beaver  Dam  Wash  Area,  Cedar  City  District,  1973. 

,  Preliminary  Survey  of  Archaeological  Values  and  Recreation 


Potentials  .  .  .  Kaiparowits,  1974. 

,  Providence  Mountains  Administrative  Unit  Watershed  Plan,  1965. 

,  Paria  Planning  Unit,  Management  Framework  Plan,  Kanab  District. 


,  Paria  Planning  Unit,  Smoky  Mountain  Area,  Unit  Resource  Analysis, 

Kanab  District,  1970. 

,  Paria  Planning  Unit,  Unit  Resource  Analysis,  Kanab  District. 

,  Range  Survey  1963-64,  Kanab  District,  1964. 

,  Socioeconomic  Data  System,  Kanab  District,  June  1973  -  March  1974. 


A-42 


,  Some  Regional  Socioeconomic  Impacts  of  the  Projected  Kalparowits 


Project.   Prepared  by  Weber  State  College,  Ogden,  197 A. 
,  Vermillion  Planning  Unit,  Management  Framework  Plan,  Kanab 


District. 

U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Lower  Colorado  River 
Cooperative  Planning  Area,  Special  Economic  Supplement,  1971. 

,  The  Impact  of  Transmission  Lines.  September,  1970. 


U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  and  U.S.  Department 
of  Agriculture,  Environmental  Criteria  for  Electrical  Transmission  Systems, 
Superintendent  of  Documents,  U.S.  Government  Printing  Office,  Washington, 
D.C.  1970. 

U.S.  Department  of  the  Interior,  Bureau  of  Land  Management  and  Fish  and  Wildlife 
Service,  "American  Peregrine  Falcon  and  Arctic  Peregrine  Falcon."  Habitat 
Management  Series  for  Unique  or  Endangered  Species,  Report  No.  1,  1972. 

,  "Golden  Eagle,  Aquila  Chrysaetos,"  Habitat.  .  .  Series, 


Report  No.  7,  1973. 
,  Inventory  of  Golden  Eagle  Nests  in  Elko  County,  Nevada,  1973, 


,  "Prairie  Falcon,  Falco  Mexicanus."  Habitat  Management  Series 

for  Unique  or  Endangered  Species,  Report  No.  8,  1974. 

,  Bureau  of  Reclamation,  Environmental  Impact  Statement,  Navajo 


Project,  1972. 
,  Navajo  Project  Final  Environmental  Statement,  1972. 


,  Quality  of  Water,  Colorado  River  Basin,  U.S.  Bureau  of  Reclamation 


Progress  Report  No.  6,  January,  1973. 


,  Fish  and  Wildlife  Service,  Bureau  of  Sport  Fisheries  and  Wildlife, 


Rare  and  Endangered  Fish  and  Wildlife  of  the  United  States,  Resource  Publ. 
No.  34,  1968. 

,  Threatened  Wildlife  of  the  United  States.   Resource  Publ.  No. 


114,  1973. 

,  United  States  List  of  Endangered  Fauna,  Washington,  DC,  1974. 

,  Southwest  Energy  Study,  Report  of  the  Indian  Work  Group.   1972. 

,  Report  of  the  Meteorology  Work  Group.   App.  E,  March,  1972. 

,  Report  of  the  Mining  Work  Group.   App.  K,  1972,  pp.  35-46. 


,  Annual  Report  on  Ground  Water  in  Arizona,  Spring  1972  to 


Spring  1973,  Washington,  DC,  April,  1974. 


,  Evaluation  of  a  Method  for  Estimating  Sediment  Yield. 


Professional  Paper  700-B,  1970,  pp.  B245-B249. 


A-43 


,  Four  New  Members  of  the  Upper  Cretaceous  Straight  Cliffs 


Formation  in  the  Southeastern  Kaiparowits  Region,  Kane  County,  Utah. 
Bulletin  1274-J,  1969,  pp.  1-28. 

,  Goal  Evaluation  of  Proposed  Plant  Sites,  Kaiparowits  Coalfield 


Unpublished  report,  1974. 


,  Geohydrology  of  Hualapai  and  Sacramento  Valleys,  Mohave  County, 


Arizona.   Water  Supply  Paper  1899-H,  1971. 
,  Geology  ...  of  the  Escalante  Quadrangle,  Utah  and  Arizona. 


Misc.  Investigations  Map  1-744,  1973. 
,  Geology  of  the  Muddy  Mountains,  Nevada.   Bulletin  798,  1928. 


,  Geological  Survey,  Bureau  of  Mines,  Mineral  and  Water  Resources 


of  California,  prepared  for  Committee  of  Interior  and  Insular  Affairs  - 
United  States  Senate,  1966. 

,  Quality  of  Ground  Water  in  the  Lower  Colorado  River  Region, 


Arizona,  Nevada,  New  Mexico,  and  Utah.   Hydrologic  Investigation  Atlas  HA  - 
478,  1973. 

,  The  Borrego  Mountain  Earthquake  of  April  9,  1968, 


Professional  Paper  787,  1972. 

,  The  Kaiparowits  Region.   Professional  Paper  164,  1931. 

,  Water  Resources  Data  for  Arizona  in  1968,  1969,  Parts  1  and  2. 

,  Water  Resources  Data  for  California  in  1966,  1967,  Parts  1  and  2. 

,  Water  Resources  Data  for  California  in  1971,  1972,  Parts  1  and  2. 

,  Water  Resources  Data  for  Nevada  in  1971,  1972,  Parts  1  and  2. 

,  National  Park  Service,  Camping  in  the  National  Parks  System. 


1973. 

,  ,  Draft  Environmental  Statement  of 

Proposed  Wilderness  Areas:   Lake  Mead  National  Recreation  Area,  Arizona 
and  Nevada,  1974. 

U.S.  Dept.  of  Justice,  Federal  Bureau  of  Investigation,  Uniform  Crime  Report 
for  United  States.   GPO,  1974. 

U.S.  Dept.  of  Labor,  Bureau  of  Labor  Statistics,  Washington,  DC,  Employment 
and  Earnings.   Vol.  22,  No.  4,  1975,  p.  160. 

U.S.  Public  Health  Service,  Drinking  Water  Standards,  Public  Health  Service 

Publication  956,  U.S.  Department  of  Health,  Education  and  Welfare,  Washington, 
DC:   1962. 

Utah,  Dept.  of  Employment  Security,  Labor  Market  Information,  Annual  Report, 
1974.   Vol.  Ill,  p.  53. 

A-44 


Dept.  of  Natural  Resources,  Outdoor  Recreation  Agency,  Utah 


Outdoor  Recreation  Plan.   1972. 


,  Division  of  Fish  and  Game,  Glen  Canyon  Reservoir  Post-Impoundment 


Investigations .   Progress  Report  No.  5,  1967. 
,  Division  of  Wildlife  Resources,  Colorado  River  Drainages  and 


Reservoirs  Fisheries  Management  Investigations  and  Surveys,  Annual  Progress 
Report,  1972. 

,  Utah  Big  Game  Harvest  -  1973,  Publication  #74-4,  1974. 


Utah,  Geological  and  Mineralogical  Survey,  Preliminary  Geologic  Map  and  Coal 
Deposits  of  the  Southwest  Quarter  of  the  Nipple  Butte  Quandrangle,  Kane 
County,  Utah  and  Coconino  County,  Arizona.   1966. 

,  Industrial  Promotion  Division,  Utah  File  (n.d.). 


Wallace,  W.  J.,  "Prehistoric  Cultural  Development  in  the  Southern  Calif ornian 
Deserts,"  American  Antiquity,  Salt  Lake  City,  Utah,  1962,  28  (2):   172-180. 

,  and  E.  S.  Taylor,  "A  Preceramic  Site  at  Saratoga  Springs,  Death 


Valley  National  Monument,"  Contributions  to  California  Archaeology,  1959, 
3  (2):   1-13. 

Walther,  E.  G. ,  et  al . ,  "Air  Quality  in  the  Lake  Powell  Region."   Lake  Powell 
Research  Project  Bulletin  No.  3,  August  1974. 

Warren,  C.  N. ,  "The  San  Diequito  Complex:   A  Review  and  Hypothesis,"  American 
Antiquity.  Salt  Lake  City,  Utah,  1967,  32  (2):168-185. 

West,  P.  W.  and  G.  C.  Gaeke ,  "Fixation  of  Sulfur  Dioxide  as  Disulf ilomercurate 
(II)  and  Subsequent  Colorimetric  Estimation."  Analytical  Chemistry,  1956, 
28:   1816-1819. 

Western  Regional  Soil  Survey  Work  Group,  Washington  State  University,  Agricultural 
Experiment  Station,  Soils  of  the  Western  United  States,  map  scale:   1:25,000,000 
1964. 

Whitacre,  R.  Wayne  and  C.  S.  Pearse,  "Arsenic  and  the  Environment,"  Mineral 
Industries  Bulletin,  Vol.  17,  No.  3,  Colorado  School  of  Mines,  May,  1974. 

Wildesen,  Leslie  E. ,  "Archaeological  Impact  Evaluation:   Southern  California 

Edison  Company  Proposed  HTGR  Nuclear  Power  Plant  in  Vidan  Valley,  California, 
and  Associated  Transmission  Line  Routes,"  Manuscript,  Archaeological  Research 
Unit ,  Dry  Lands  Research  Institute,  University  of  California,  Riverside,  1974. 

,  "Ethnographic  and  Archaeological  Background:   Southern  California 


Edison  Proposed  Kaiparowits  Transmission  Line,  Phase  I  Report,"  Manuscript , 
Archaeological  Research  Unit,  Dry  Lands  Research  Institute,  University  of 
California,  Riverside,  1974. 

Wilke,  Philip  J.,  "Wide  Canyon  Channel:   Expected  Impact  on  Archaeological 
Values,"  Manuscript,  Department  of  Anthropology,  University  of  California 
Riverside,  1973. 


A-45 


Williamson,  M.  A.,  "Heloderma  Suspectum,"  Symposium  on  Rare  and  Endangered 
Wildlife  of  the  Southwestern  United  States,  New  Mexico  Dept.  of  Game  and 
Fish,  Santa  Fe,  N.  M.,  1972,  p.  114-117. 

Willie,  John  C,  Kaiparowits  New  Town  Site  Analysis  and  Revision  Study,  1974. 

,  Kaiparowits  New  Town  Study,  St.  George,  Utah,  1972. 

Wilson,  C.  L.  and  W.  E.  Loomis,  Botany.   Holt,  Rinehart  and  Winston,  Inc.   1952. 

Wilson,  L.,  M.  E.  Olsen,  T.  B.  Hutchings,  A.  R.  Southard,  and  A.  J.  Erickson, 
Soils  of  Utah.  Agricultural  Experimental  Station  Bulletin  492,  Utah  State 
University,  Logan,  Utah,  1975. 

Wirth,  Theodore  J.  and  Associates,  Kaiparowits  Land  Use  and  Environmental  Study, 
1972. 

Wood,  B.  J.  Personal  Communication.   Brigham  Young  University.   November  20,  1975, 

Wormington,  H.  Marie,  "Prehistoric  Indians  of  the  Southwest."   Denver  Museum  of 
Natural  History  Popular  Series  No.  7.,  Denver,  1956. 

Yoakum,  J. ,  "Bighorn  Food  Habit-Range  Relationships  in  the  Silver  Peak  Range, 
Nv."  Desert  Bighorn  Council  Trans.,  1964,  8:95-99. 

,  and  W.  P.  Dasmann,  Habitat  Manipulations  Practices,  Wildlife 


Management  Tech.,  The  Wildlife  Soc,  Washington,  DC,  1969,  14:173-231. 
,  Pronghorn  Antelope  Habitat  Requirements  for  Sagebrush  Grassland 


Biome.   1972. 

Young,  S.  P.,  and  E.  A.  Goldman,  The  Puma,  Mysterious  American  Cat,  Dover  Publ 
Inc. ,  N.  Y.,  N.  Y.,  1946,  p.  27. 

,  and  H.  T.  Jackson,  The  Clever  Coyote,  The  Stackpole  Comp., 


Harrisburg,  Pa.,  1957. 

1970  Census  of  Population,  "General  Social  and  Economic  Characteristics  -  U.S. 
Summary. " 

1970  Census  of  Population,  "General  Social  and  Economic  Characteristics  -  Utah. 

1970  Census  of  Population,  "Number  of  Inhabitants  -  Utah." 

Wyoming,  Game  and  Fish  Dept.,  Abundance,  Distribution  and  Food  Habits  of  the 

Pronghorn.   Bulletin  No.  12,  1973. 


A-46 


BIBLIOGRAPHY 
CHAPTER  III 

Air  Pollution  Control  District,  County  of  Los  Angeles,  Major  Point  Sources  of  Air 
Pollution  in  Los  Angeles  County.   April,  1973. 

Allred,  D.M. ,  Navajo  Generation  Station  Ecological  Baseline  Study.   Annual  Report 
6/1/71-6/1/72  BYU  Press,  Provo,  Utah,  1972. 

Arizona  Commission  of  Agriculture  and  Horticulture,  Arizona  Native  Plant  Law. 
Arizona  Revised  Statutes,  Chapter  7,  1972. 

Arizona  Department  of  Health  Services,  Bureau  of  Air  Quality,  Comments  Concerning 
the  Kaiparowits  Power  Project  Environmental  Impact  Statement.   November  3,  1975. 

Arizona  Highway  Department,  Arizona  Traffic  1973.   Phoenix,  Arizona,  1974. 

Arnstein,  Sherry  R. ,  and  Alexander  N.  Christakis,  Perspectives  on  Technology 
Assessment .   The  Academy  for  Contemporary  Problems,  Columbus,  Ohio,  1974. 

Atomic  Energy  Commission,  "Concentrations  in  Air  and  Water  above  Natural  Background," 
Code  of  Federal  Regulations.   Title  10,  Part  20,  Appendix  B,  November  5,  1973. 

Bagley,  J.M. ,  R.W.  Jeppson,  and  C.H.  Milligan,  Water  Yields  in  Utah.   Special 
Report  18,  Utah  State  Agricultural  Experiment  Station,  Utah  State  University, 
Logan,  Utah,  1964. 

Barkley,  Paul  W. ,  and  David  W.  Seckler,  Economic  Growth  and  Environmental  Decay: 
The  Solution  Becomes  the  Problem.   Harcourt,  Brace  and  Jovanovich  Inc.,  New 
York,  1972. 

Barnes,  C.T.,  The  Cougar  or  Mountain  Lion.   The  Ralton  Co.,  Salt  Lake  City,  Utah, 
1960.  p.  71-85. 

Barrett,  R.H. ,  "Seasonal  Food  Habits  of  Bighorn  at  the  Desert  Game  Range,  Nev.," 
Desert  Bighorn  Council  Trans.  1964,  8:  85-93. 

Battelle  Memorial  Institute,  Pacific  Northwest  Laboratory,  Office  of  Science  and 
Technology,  A  Review  and  Comparison  of  Selected  United  States  Energy  Forecasts. 
1969. 

Baver,  L.D. ,  Soil  Physics.   John  Wiley  and  Sons,  Inc.,  New  York,  N.Y.,  1959. 
pp.  227-234. 

Beale,  D.M. ,  The  Relationship  of  Range  Conditions  to  Pronghorn  Antelope  Produc- 
tivity and  Survival.   Utah  State  Dept.  of  Fish  and  Game,  Fed.  Aid  Job  Completion 
Rept.,  Proj.  No.  W-105-R-2,  1966. 

and  G.W.  Scotter,  "Seasonal  Forage  Use  by  Pronghorn  Antelope  in  Western 


Utah,"  Utah  Science.   Agric.  Exp.  Sta. ,  Logan,  Utah,  1968,  29:1. 


A-47 


Bechtel  Power  Corporation,  Environmental  Engineering  Studies:  Gaseous  Effluent 
and  Visibility  Study.   Report  prepared  for  Southern  California  Edison 
Company,  July,  1974a. 

,  Environmental  Engineering  Studies  and  Cooling  Tower  Drift  and  Fogging 

Study  for  the  Kaiparowits  Generating  Station.   Report  to  Southern  California 
Edison  Co.,  June,  1974b. 

,  Environmental  Engineering  Studies:  Particulate  and  Sulfur  Dioxide 


Removal  Study,  Kaiparowits  Generating  Station.   Report  to  Southern  California 
Edison  Co.,  July,  1974. 

Benson,  J.R.,  and  M.  Corn,  "Costs  of  Air  Cleaning  with  Electrostatic  Precipitators." 
J.  of  Air  Pollution  Control  Assoc.  24(4):  339,  April  1974. 

Bent,  A.C.,  Life  Histories  of  North  American  Birds  of  Prey.   Dover  Publ.  Inc., 
N.Y.  Rep.  1937.   1961,  Part  I. 

,  Life  Histories  of  North  American  Birds  of  Prey.   Dover  Publ.  Inc.,  N.  Y. 


Rep.  1937.   1961,  Part  II. 

,  Life  Histories  of  North  American  Gallinaceous  Birds.   Dover  Publ.  Inc., 


N.  Y.  Rep.  1932.   1963,  p.  40-43. 

Bernstein,  L. ,  Salt  Tolerance  of  Grasses  and  Forage  Legumes.   U.S.D.A.,  Agri.  Info. 
Bull.  No.  194,  1958. 

Bond,  F.  M. ,  "Falcons",  Symposium  on  Rare  and  Endangered  Wildlife  of  the  Southwestern 
United  States.   N.  Mex.  Fish  and  Game  Dept.,  1972.   p.  51-55. 

"Boom  Towns,"  High  Country  News.   Lander,  Wyoming,  June  7,  1973. 

Borgstrom,  Georg,  For  Many:  A  Study  of  Earth's  Biological  Limitations.   Macmillan, 
New  York,  1969. 

Brauner,  Gerhard,  Subsidence  Due  to  Underground  Mining.   In  two  parts.   Part  1: 

Theory  and  Practices  in  Predicting  Surface  Deformation,  Bureau  of  Mines,  I.  C. 
8571,  1973,  1-56. 

Brigham  Young  University  and  Northern  Arizona  University,  Environmental  Studies 
of  the  Navajo  and  Kaiparowits  Generation  Stations.   1971-1974. 

Brigham  Young  University,  Center  for  Business  and  Economic  Research,  Kaiparowits 
Socio-Economic  Study.   Provo,  Utah,  February  1973. 

Buechner,  H.  K. ,  The  Bighorn  Sheep  in  the  United  States,  Its  Past,  Present  and 
Future.   Wildl.  Mono.  No.  4,  Wild.  Soc,  1960. 

Business  Week,  "Surprising  Surplus  of  Electric  Power,"  Utilities  Section, 
September  15,  1975.   p.  34. 

Cain,  D.,  The  Ely  Chain.   Bureau  of  Land  Management,  Ely,  Nev.   1971. 


A-48 


Calalane,  V.  H. ,  Cougar,  Grizzly,  and  Wolf  in  North  America.   N.  Y.  Zool.  Soc, 
1964. 

California  Air  Resources  Board,  Oxidant  Trends  in  the  South  Coast  Air  Basin, 
1963-1972.  April  1973. 

,  Ten-Year  Summary  of  California  Air  Quality  Data,  1963-1972.   January, 


1974. 

California  Environmental  Quality  Study  Council,  Environmental  Quality  in 
California:  A  Strategy  for  Action.   March  1972. 

,  Progress  Report.   Feb.  1970. 


California  Native  Plant  Society,  Inventory  of  Rare,  Endangered,  and  Extinct 
Vascular  Plants  of  California.   1972. 

Call  Engineering  Inc.,  Kaiparowits  New  Town,  Environmental  Impact  Data.   Call 
Engineering,  Inc.,  Salt  Lake  City,  Utah,  1974. 

Carpenter,  S.B.,  T.L.  Montgomery,  J.M.  Leavitt,  W.C.  Colbaugh,  F.W.  Thomas, 
"Principal  Plume  Dispersion  Models;  TVA  Power  Plants,"  J.  of  Air  Pollution 
Control  Association.   1971,  21:  491-495. 

Carr,  Stephen,  J.,  "The  Historical  Guide  to  Utah  Ghost  Towns,"  Western  Epics. 
Salt  Lake  City,  1972. 

Carruth,  Eleanore,  "The  Big  Move  to  New  Towns,"  Fortune.   September,  1971. 
pp.  95-99. 

Cary,  Lee  J.  (ed.),  "Community  Development  as  a  Process,"  University  of  Missouri 
Press.   Missouri,  1970. 

Catton,  William  R. ,  Jr.,  "Environmental  Optimism:  Cargo  Cults  in  Modern  Society," 

Cornell  Journal  of  Social  Relations.   Vol.  10,  No.  1,  Spring,  1975.   pp.  63-72 

Caudill,  Harry  M. ,  My  Land  is  Dying.   Dutton,  1971. 

,  Night  Comes  to  the  Cumberlands.   Little,  Brown  and  Company, 


Boston,  1963. 

Charlson,  R.  J.,  "Atmospheric  Visibility  Related  to  Aerosol  Mass  Concentration," 
Environmental  Science  and  Technology.   1969,  3:  913. 

Coombs,  E.  M. ,  Desert  Tortoise,  Gopherus  agassizi,  study  progress  report,  summer 

1973  in  the  Beaver  Dam  Wash  area.   Bureau  of  Land  Management,  Cedar  City,  Utah 
1973. 

Corn,  M.,  "Nonviable  Particles  in  the  Air,"  In  Stern,  A.  C.  Air  Pollution. 
Academic  Press,  1969,  Volume  1,  p.  47. 

Cummins,  Arthur  B.  and  Ivan  A.  Given,  SME  Mining  Engineering  Handbook,  in  two 
volumes,  1973,  Vol.  I,  Sec.  13.1. 


A-49 


Dasmann,  R.  F. ,  Biomass,  Yield  and  Economics  Value  of  Wild  and  Domestic  Ungulates. 
Proc.  Union  Inter.  Game  Biologist.   Bournemouth,  England,  1964. 

Dasmann,  W. ,  If  Deer  are  to  Survive.  Wildl.  Manage.  Inst.  Stackpole  Books, 
Harrisburg,  Penna.,  1971. 

Daubenmire,  R. ,  Plant  Communities,  a  Textbook  of  Plant  Synecology.  Harper  &  Row 
Publishers,  New  York,  1968. 

Davis,  D.D. ,  G.  Smith,  and  G.  Klauber,  "Trace  Gas  Analysis  of  Power  Plant  Plume 
via  Aircraft  Measurement.   0^,  NO   and  SO  Chemistry."   Science  186: 
733-735,  1974.  X'       2 

DeCalesta,  D.  S.,  A  Literature  Review  of  Cottontail  Feeding  Habits,  Spec.  Rep. 
No.  25,  Colo.  Div.  of  Game,  Fish  and  Parks,  Denver,  Colo.,  1971. 

Drewien,  G.,  Food  Habits  and  Weight  Relationships  of  Mourning  Doves  in  Northern 
Nevada.  M.  S.  Thesis.  Univ.  of  Nev.,  1971. 

Dunaway ,  D .  J . ,  Human  Disturbance  as  a  Limiting  Factor  of  Sierra  Nevada  Bighorn 
Sheep.  First  North  American  Wild  Sheep  Conference,  April  14-15,  Colo.  State 
Univ.,  Fort  Collings,  Colo.,  1971. 

Edminster,  F.  C,  American  Game  Birds  of  Field  and  Forest.  Castle  Books,  New  York, 
N.  Y.,  1954. 

Effrat,  Marcia  Pelly,  "Approaches  to  Community:  Conflicts  and  Complementarities," 
Sociological  Inquiry.   Vol.  43,  No.  3-4,  1973.   pp.  1-32. 

Einarsen,  A.  S.,  The  Pronghorn  Antelope  and  its  Management.  Wildl.  Manage.  Inst., 
Washington,  D.  C.  1948,  p.  134-135. 

Eisenbud,  M.  and  H.G.  Petrow,  "Radioactivity  in  the  Atmospheric  Effluents  of  Power 
Plants  That  Use  Fossil  Fuels,"  Science,  1964,  144:  288-289. 

Environmental  Defense  Fund,  Projecting  an  Energy  Efficient  California.   Prepared 
by  David  B.  Goldstein. 

,  "Opening  Statement,"  Hearings  on  California  Energy  Resources 


Conservation  and  Development  Commission's  Power  Demand  Projections. 
June  2,  1975. 

Environmental  Protection  Agency,  "Compilation  of  Air  Pollutant  Emission  Factors, 
EPA  Publication  AP-42  and  supplements,  April,  1973b. 

,  Evaluation  of  Air  Pollution  Dispersion  Models,  1974.   A  report  to 


Environmental  Protection  Agency.   Contract  68-02-1085,  July  1974. 
,  "National  Emission  Standard  for  Hazardous  Air  Pollutants," 


Federal  Register  April  6,  1973a,  Volume  38,  No.  66. 
,  Technical  Support  Document  for  Designation  of  Carbon,  Emery,  Wayne, 


Garfield,  Kane,  Washington,  Uintah,  Duchesne,  Salt  Lake,  Davis,  and  Utah 
Counties  in  Utah  as  Air  Quality  Maintenance  Area,  August,  1974. 

A- 50 


Erickson,  A.J.,  Aids  for  Estimating  Soil  Properties  Significant  to  Engineering 
Interpretations.  U.S.D.A.,  1973. 

Faith,  W.  L.  and  A.  A.  Atkisson,  Jr.,  Air  Pollution,  Wiley-Interscience  Publishers, 
1972,  p.  8. 

Feagin,  Joe  R.,  "Community  Disorganization:  Some  Critical  Notes,"  Sociological 
Inquiry.   Vol.  A3,  Nos.  3,  A,  1973. 

Federation  of  Rocky  Mountain  States  Inc.,  Denver,  Energy  Development  in  the 
Rocky  Mountain  Region:  Goals  and  Concerns.   July,  1975. 

Five  County  Association  of  Governments,  Five  County  Association  of  Governments  — 
Overview.  April  29,  197A. 

Five  M  Corp.,  Environmental  Assessment  of  the  John  Henry  Coal  Mine  Proposal  - 

State  Lease  #19359.   Submitted  to  Utah  Dept.  of  Natural  Resources,  September 
1975. 

Flinn,  J.  E. ,  and  R.  S.  Reimers,  "Development  of  Predictions  of  Future  Pollution 
Problems,  "  EPA  600/5-7A-005,  March,  197A. 

Ford  Foundation,  A  Time  to  Choose  America's  Energy  Future.   Energy  Policy 

Project,  final  report,  Ballinger  Publishing  Co.,  Cambridge,  Mass.,  197A. 

Francis,  Mark,  "Urban  Impact  Assessment,  and  Community  Involvement,  The  Case 

of  the  John  Fitzgerald  Kennedy  Library,"  Environment  and  Behavior.   Vol.  7, 
No.  3,  September,  1975.   pp.  373-AOA. 

Friel,  Charles  M. ,  The  Utah  Jail  Study.  Sam  Houston  State  University,  Huntsville, 
Texas. 

Frome,  M. ,  The  Varmints  -  Our  Unwanted  Wildlife.  Coward-McCann,  1969,  p.  36-A9. 

Frydman,  M.  A.  Levy,  S.  B.  Miller,  "Oxidant  Measurements  in  the  Vicinity  of  Energized 
765  kv  Lines."  IBBB  Journal,  May- June  1973,  11A1-11A8. 

Gates,  D.  H.,  L.A.  Stoddard,  and  C.W.Cook,  Soil  as  a  Factor  Influencing 

Plant  Distribution  on  Salt  Deposits  of  Utah.  Ecological  Monographs  26,  1956, 
pages  155-175. 

Gebhards,  S.,  "The  Vanishing  Stream,"  Idaho  Wildlife  Review.  March-April,  1970, 
22:5. 

Geertsen,  H.  Reed,  and  H.  Bruce  Bylund,  "Land  Use  and  Related  Environmental 
Issues  in  Utah,"  Cornell  Journal  of  Social  Relations.   Vol.  1,  No.  1, 
Spring,  1975.   pp.  97-109. 

Geiger,  Rudolf,  The  Climate  Near  the  Ground,  Harvard  University  Press,  Cambridge, 
Mass.,  1961  (revised  edition). 

Geist,  V.,  Mountain  Sheep:   A  Study  in  Behavior  and  Evolution.  The  Univ.  of  Chicago 
Press,  Chicago,  111.  1971,  p.  1-18,  3A7-353. 


A-51 


Gier,  H.T.,  Coyotes  in  Kansas,  Agric.  Exp.  Sta.,  Kansas  State  Univ.,  Manhattan, 
Kan.,  1968. 

Gold,  R.,  A  Comparative  Case  Study  of  the  Impact  of  Coal  Development  on  the  Way 
of  Life  of  People  in  the  Coal  Areas  of  Eastern  Montana  and  Northeastern 
Wyoming.   University  of  Montana,  Institute  for  Social  Science  Research, 
Missoula,  Montana,  1974. 

Goode,  William  J.,  "Community  Within  a  Community:  The  Professions,"  American 
Sociological  Review.   Vol.  22,  April  1957.   pp.  194-200. 

,  World  Revolution  and  Family  Patterns.   The  Free  Press,  New  York, 


1963.   pp.  6-17. 

Graham,  Edward  H. ,  Natural  Principles  of  Land  Use,  Oxford  University  Press,  London, 
New  York,  Toronto,  1944. 

Gulf-Reston  Inc.,  Reston  Virginia:  Its  Impact  on  Fairfax  County.   Gulf-Reston 
Inc. ,  Reston,  Va. ,  1973. 

Gullion,  G.  W.  and  G.  C.  Christensen,  "A  Review  of  the  Distribution  of  Gallinaceous 
Game  Birds  in  Nevada."  Nev.  Fish  and  Game  Comm. ,  Austin  and  Reno,  The  Condor, 
1956,  59:128-138. 

,  Wildlife  Uses  of  Nevada  Plants.  Paper  No.  5140  Sci.  J.  Ser.,  Minn. 


Agric.  Exp.  Sta.,  Univ.  of  Minn.,  St.  Paul  Minn.,  1964. 

Hagihara,  J.  S.,  C.  M.  Rice,  and  L.  N.  Langan,  Interim  Guide  for  Rating  Soils 
According  to  their  Soil  Suitability  for  Rangeland  Seeding.  Technical  Note. 
Portland  Service  Center,  1972. 

Hall,  J.  G.,  "The  Kaibab  Squirrel."  Symposium  on  Rare  and  Endangered  Wildlife  of 
the  Southwestern  United  States,  N.  Mexico  Dept.  of  Game  and  Fish,  Sante  Fe, 
N.M.  1972,  p.  18-21. 

Hall,  R.  E. ,  Mammals  of  Nevada.  Univ.  Calif.  Press,  Berkeley,  Calif.  1946. 

Hanna,  Steven  R.,"Fog  and  Drift  Deposition  from  Evaporation  Cooling  Towers," 
Nuclear  Safety,  1974,  15:   190-196. 

- ,  Meteorological  Effects  of  Cooling  Tower  Plumes,  U.S.  Dept. 


of  Commerce,  NOAA,  ATDL  Contribution  File  No.  48,  January  1971. 
,  Meteorological  Effects  of  the  Cooling  Towers  at  the  Oak  Ridge  Gaseous 


Diffusion  Plant,  Part  II:   Predictions  of  Fog  Occurrence  and  Drift  Deposition, 
U.S.  Dept.  of  Commerce,  NOAA,  ATDL  Contribution  File  No.  88,  March  1974. 

Hardin,  Garrett,  "The  Tragedy  of  the  Commons,"  It's  Not  Too  Late.   Edited  by 

Fred  Carvell  and  Max  Tadlock,  Glencoe  Press,  Beverly  Hills,  1971.   pp.  79-80. 

Henderson,  Croswell,  A.  Inglis  and  W.  L.  Johnson,  "Mercury  Residues  in  Fish, 

1969-1970  -  National  Pesticide  Monitoring  Program,"  Pesticides  Monitoring 
Journal.   No.  3,  December  1972. 


A-52 


Henry,  Jules,  "The  Personal  Community  and  Its  Invariant  Properties,"  American 
Anthropologist.   Vol.  60,  October,  1958.   pp.  827-831. 

Hesse,  Larry  W. ,  R.  Brown  and  J.  Heisinger ,  "Mercury  Contamination  of  Birds 

from  a  Polluted  Watershed,"  Journal  of  Wildlife  Management,  Vol.  39,  No.  2, 
April  1975. 

Hill,  A.C.,  "Air  Quality  Standards  for  Flouride  Vegetation  Effects,"  APCA 
Journ. ,  1969,  Vol.  19,  No.  5,  Pages  331-336. 

,  W.  H.  Edwards,  T.  W.  Barrett,  K.  T.  Harper,  C.  Leathers,  M. 


Treshow,H.  E.  Price,  Air  Pollution  Investigations  in  the  Vicinity  of  the 
Four  Corners  and  San  Juan  Power  Plants,  Utah,  Engineering  Experiment  Station, 
University  of  Utah,  March,  1973. 

,  W.  H.  Edwards,  W.  Ursenbach,  "Air  Pollution  Investigations 


in  the  Vicinity  of  the  Mohave  Power  Plant  of  the  Southern  California  Edison 
Company."  Report  of  the  Utah  Engineering  Experiment  Station,  University  of 
Utah,  Salt  Lake  City,  Utah  1973. 

,  W.  0.  Ursenbach,  and  H.  DeNevers,  Statement  presented  before 


the  hearings  on  proposed  regulations  to  prevent  significant  deterioration. 
September  5-6,  1974.   Utah  Engineering  Experiment  Station,  University  of 
Utah,  Salt  Lake  City,  Utah,  197  3. 

,  T.  Barrett,  S.  Hill,  C.  Lamb,  "Sensitivity  of  Nature  Desert 


Vegetation  to  S02  and  SO  and  N02  combined."  APCA  Journal,  1974,  24:  (2)  153-157 
,  M.  R.  Pack,  M.  Treshow,  R.  J.  Downs,  and  L.  G.  Transtrum, 


"Plant  Injury  Induced  by  Ozone."  Phytopathology  1961,  51:   356-363. 

Hillery,  George  A.,  Jr.,  "Definitions  of  Community:  Areas  of  Agreement,"  Rural 
Sociology.   Vol.  20,  June  1955.   pp.  111-123. 

Hino  M. ,  "Maximum  Ground  Level  Concentration  and  Sampling  Time."  Atmospheric 
Environment ,  1968,  2:  149-165. 

Hornocker,  M.  G.,  An  Analysis  of  Mountain  Lion  Predation  Upon  Mule  Deer  and  Elk « 
in  the  Idaho  Primitive  Area.  Wildl.  Mono.  No.  21,  Wildl.  Soc.  Washington, 
D.  C,  1970. 

Hostler,  C.  L.,  J.  Pena,  and  R.  Pena.,  Determination  of  Salt  Deposition  Rates 
From  Drift  From  Evaporation  Cooling  Towers.   Dept.  of  Meteorology, 
Pennsylvania  State  University,  University  Park,  Pa.,  May,  1972. 

Hunt,  Roy  D.  and  Gale  M.  McPherson,  "Preliminary  Report  for  Archaeological  and 
Ethnohistorical  Phase  I  Investigations  on  Proposed  Arizona  Strip  Alternate 
Transmission  Line  Corridor,"  Manuscript,  Museum  of  Northern  Arizona,  Depart- 
ment of  Anthropology,  Flagstaff,  1975. 

Institute  for  the  Study  of  Outdoor  Recreation  and  Tourism,  Utah  State  University 
Utah  Resident  Outdoor  Recreation  Participation  Final  Report,  1971-1972. 
Logan,  Utah,  1973. 


A-53 


Intera  Environmental  Consultants  Ltd.  "Comparison  of  Several  Air  Pollutant  Dis- 
persion Models  with  Data  in  Complex  Terrain."   Report  Prepared  for  Southern 
California  Edison  Company,  November  1975. 

,  "Model  Simulation  of  Potential  Air  Quality  Impact  of  the 


Kaiparowits  Power  Generating  Station."   Report  Prepared  for  Southern  California 
Edison  Co. ,  July,  1974. 

Irvine,  Charles  A.,  The  Desert  Bighorn  in  Southeastern  Utah.   Publication  No. 
69-12,  Utah  State  Division  of  Fish  and  Game,  1969. 

Johnsgard,  P.  A.,  Grouse  and  Quails  of  North  America.  Univ.  of  Neb.,  Lincoln,  Neb. 
1973. 

Johnstone,  H.  F.  and  D.  R.  Coughanour,  "Absorption  of  Sulfur  Dioxide  From  Air  and 
Oxidation  in  Drops  Containing  Dissolved  Catalysts."  Ind.  Eng.  Chem.  1958, 
50:  1169-1172. 

Joint  Meteorological  Report.  Contributors  were  Dames  and  Moore,  North  American 
Weather  Consultants,  L.  W.  Crow,  R.  G.  Larsen,  and  A.  C.  Hill.   Second 
Edition  September  1,  1971. 

Kaakinen,  J.  W. ,  R.  M.  Jorden,  M.  H.  Lawasani,  R.  E.  West,  "Trace  Element  Behavior 

in  a  Coal-Fired  Power  Plant."  Paper  presented  at  the  Symposium  on  Fractionation 
of  Trace  Elements  in  Coal-Fired  Power  Plants.  American  Chemical  Society  Meetings, 
April,  1975. 

Kaiser  Engineers,  Community  and  Public  Relations,  Area  D,  Kaiparowits  Coal  Project. 
Interim  Report,  June  30,  1975. 

Kaiser  Foundation  International,  Oakland,  California,  An  Assessment  of  Anticipated 
Effects  of  Industrial  Development  on  the  Existing  Health  Care  System  in 
Southwestern  Utah,  with  Recommendation  for  Further  Development  of  Health 
Services.   September  30,  1975. 

Kane  County,  Board  of  Commissioners,  Kanab,  Utah,  Kaiparowits  New  Town  Study. 
July  1,  1972. 

,  Kaiparowits  Power  Project  —  Status  and  Needs  Report. 


July  8,  1974 


Kanter,  Rosabeth  Moss,  "Utopian  Communities,"  Sociological  Inquiry.   Vol.  43, 
No.  3,  4,  1974.   pp.  263-290. 

Kearney,  T.  H.  and  R.  H.  Peebles,  Arizona  Flora,  Second  Edition,  University  of 
California  Press,  Berkeley,  California,  1960. 

Kelly,  John  R. ,  "Planned  and  Unplanned  New  Town  Impacts,"  Environment  and  Behavior. 
Vol.  7,  No.  3,  September,  1975. 

King,  N.,  Watershed  Workshop  in  Vernal,  Utah.  Conducted  by  the  Soil  and  Moisture 
Branch,  Geologic  Division,  U.S.G.S.,  1971. 


A-54 


Klein,  D.  H. ,  A.  W.  Andreu,  J.  A.  Carter,  J.  F.  Emery,  C.  Feldmen,  W.  Fulkerson, 

W.  S.  Lyon,  J.  C.  Ogle,  Y.  A.  Talmi,  R.  I.  Van  Hook,  and  N.  E.  Bolton,  "Trace 
Element  Measurements  at  the  Coal-Fired  Allen  Steam  Plant:  Mass  Balance  and  Con- 
centration in  Fly  Ash."  Paper  presented  at  the  Symposium  on  Fractionation  of 
Trace  Elements  in  Coal-Fired  Power  Plants.   American  Chemical  Society  Meetings, 
April,  1975. 

Kleinman,  A.  P.,  G.  J.  Barney,  and  S.  G.,Titmus,  Economic  Impacts  of  Changes 

on  Salinity  Levels  of  the  Colorado  River,  U.S.  Bureau  of  Reclamation,  Denver, 
Colo.,  1974. 

Kochert,  M.  N. ,  Population  Status  and  Chemical  Contamination  in  Golden  Eagles 
in  Southwestern  Idaho.  M.  S.  Thesis.   Univ.  of  Idaho,  Moscow,  1972. 

Kohrs,  ElDean  V.,  Social  Consequences  of  Boom  Growth  in  Wyoming.  Rocky  Mountain 
American  Association  of  the  Advancement  of  Science,  Laramie,  Wyoming, 
April  24-26,  1974. 

Kormondy,  E.  J.,  Concepts  of  Ecology.   Prentice-Hall  Biological  Science  Series. 
Englewood  Cliffs,  N.J.,  1969. 

Lane,  Theodore,  "The  Urban  Base  Multiplier:   An  Evaluation  of  the  Art,"  Land 
Economics.   August  1966. 

Lansing,  J.  B. ,  R.  Marans ,  and  R.  Zehner,  Planned  Residential  Environments. 

University  of  Michigan  Institute  for  Social  Research,  Ann  Arbor,  Mich.,  1970. 

LaRivers,  L. ,  Fishes  and  Fisheries  of  Nevada.   Nev.  State  Fish  and  Game  Comm. , 
Carson  City,  Nev.,  1962. 

Leopold  Aldo,  Game  Management,  Charles  Schribner's  Sons,  New  York,  London  1946. 

Letter,  the  Resources  Agency  of  California,  State  of  California  to  Bureau  of 
Land  Management,  Salt  Lake  City,  November  12,  1975. 

Letter,  Chairman  Merrill  R.  MacDonald  to  Kaiparowits  Planning  and  Development 
Council,  March  21,  1975. 

Lime,  David  W. ,  "Sources  of  Congestion  and  Visitor  Dissatisfaction  in  the 
Boundary  Waters  Canoe  Area,"  Third  Boundary  Waters  Canoe  Area  Institute, 
pp.   68-82. 

Lindsdale,  J.  M. ,  Amphibians  and  Reptiles  of  Nevada.  Univ.  of  Calif.,  Berkeley, 
Calif.,  1938,  p.  198-257. 

Long,  Huey,  et  al.,  Approaches  to  Community  Development.   The  American  College 
Testing  Program,  Iowa  City,  Iowa,  1973. 

Los  Angeles  Regional  Planning  Commission,  Environmental  Development  Guide, 
October  1,  1970. 

,  General  Plan  of  Los  Angeles  County.   April  1973. 


A-55 


Louderback,  Truman,  "Selenium  and  the  Environment,"  Mineral  Industries  Bulletin. 
Vol.  18,  No.  3,  Colorado  School  of  Mines,  May  1975. 

Lynd,  Robert  S.,  Middleton:   A  Study  in  Contemporary  American  Culture.   Harcourt 
Brace  Pub.,  New  York,  1929. 

Mackenthun,  Kenneth  M. ,  and  William  Marcus  Ingram,  Biological  Associated  Problems 
in  Fresh  Water  Environments,  Federal  Water  Pollution  Control  Administration, 
July  1967. 

Maguire,  C.  E. ,  "Proposal  for  Preparing  the  Environmental  Impact  Statement  for 
the  John  F.  Kennedy  Library,"  C.  E.  Maguire  Associates,  Inc.,  Waltham,  Mass. 
1973. 

Main,  Jeremy,  "A  Peak  Load  of  Trouble  for  the  Utilities,"  Fortune.   Vol.  80, 
November,  1969.   p.  116. 

Massachusetts  Institute  of  Technology,  Urban  Systems  Laboratory,  The  National 
Academy  of  Engineering  Forum  on  How  to  Find  an  Optimal  Balance  Between 
America's  Competing  Demands  for  Both  More  Electric  Power  and  a  Better 
Environment .   September  1970. 

McCormick,  Rory,  Americans  Against  Man.   Corpus  Books,  New  York,  1970. 

Memorandum,  200  U-940,  Bureau  of  Land  Management,  Salt  Lake  City,  Utah, 

September  25,  1975,  Subject:   A  Meeting  with  Kaiparowits  Planning  and 
Development  Council  on  New  Community  Location  -  Area  Impact  -  Survey  Results 

Memorandum,  1792  U-913,  Bureau  of  Land  Management,  Salt  Lake  City,  Utah, 

October  28,  1975,  Subject:   Kaiser  Engineers  Corporation  Meeting  with  the 
Bureau  of  Land  Management  -  Utah  State  Office. 

Memorandum,  Bureau  of  Land  Management,  Salt  Lake  City,  Utah,  September  10,  1975, 
Subject:   Land  Availability  for  Kaiparowits  Energy  Project  Plant  Sites  and 
Town  Site, 

Meteorology  Research  Inc.,  "Aircraft  Monitoring  Support  for  an  Aerosol 

Characterization  Study  in  St.  Louis."  Report  prepared  for  Environmental 
Protection  Agency,  Research  Triangle  Park  N.C.  Contract  No.  68-02-1919 
May  21,  1975. 

,  "Salt  Deposition  at  the  Kaiparowits  Generating  Station," 


Report  to  Southern  California  Edison,  1974. 

Miholowsky,  W.T.  et  al.,  The  Regional  Impact  of  Near-Term  Transportation 

Alternatives:   A  Case  Study  of  Los  Angeles.   The  Rand  Corporation,  June,  1974. 

Minar,  David  W. ,  and  Scott  Greer,  The  Concept  of  Community:   Readings  with 
Interpretations .   Aldine  Publishing  Company,  Chicago,  1969. 

Moen,  Aaron  N. ,  Wildlife  Ecology,  W.  H.  Freeman  and  Company,  San  Francisco,  1973. 


A-56 


Montgomery,  T.  L,  S.  B.  Carpenter,  and  H.  E.  Lundley,  "The  Relationship  Between 
Peak  and  Mean  SC>2  Concentrations,"  Symposium  on  Air  Pollution  Meteorology. 
Raleigh  N.  C,  April,  1971. 

Montgomery,  T.  L. ,  W.  B.  Norris,  F.  W.  Thomas,  and  S.  B.  Carpenter,  "A  Simplified 
Technique  Used  to  Evaluate  Atmospheric  Dispersion  of  Emissions  From  Large 
Power  Plants,"  J.  of  Air  Pollution  Control  Assn.  1973,  23:   388-394. 

National  Petroleum  Council,  U.S.  Energy  Outlook.   December  1972. 

Nelsen,  M.  W. ,  "The  Status  of  the  Peregrine  Falcon  in  the  Northwest," 
Peregrine  Falcon  Populations  -  Their  Biology  and  Decline.   Edited  by 
Joseph  J.  Hickey,  Univ.  Wise.  Press,  Madison,  Wise,  1965,  4:   6-72. 

News  Article,  "Alaskans  Face  Big  Crime  Because  of  the  Pipeline," 
The  Salt  Lake  Tribune.   November  23-25,  1975. 

,  "Bruhn  Insists  Kaiparowits  Project  Benefits  Outweigh  Its  Bad 


Aspects,"  The  Salt  Lake  Tribune.   June  15,  1975. 
,  "Drug  Raid  Brings  in  Big  Haul,"  The  Herald.   Provo,  Utah, 


November  2,  1975.  p.  25, 


,  "Ford  Vows  to  Push  Kaiparowits  Work,"  Salt  Lake  Tribune, 


June  14,  1975. 


,  "Kaiparowits  Argues  at  Hinkley  Forum,"  The  Daily  Utah  Chronicle. 


November  12,  1975.  p.  2, 


,  "Kaiparowits  Mulling  190-Mile  Rail  Line,"  The  Salt  Lake  Tribune, 


November  16,  1975.   p.  10D. 
,  "Kaiparowits  Project  is  Only  the  Beginning,"  Deseret  News. 


July  9,  1975.   p.  B6, 


,  "Petition  Aimed  at  Kaiparowits,"  Desert  News.   Sflt  Lake  City, 


Utah,  November  6,  1975. 
,  "Plants  Brighten  Jobs  Picture,"  Deseret  News.   June,  1975. 


,  "Rampton  Advocates  Pressure  to  Get  Kaiparowits  Approved," 


The  Herald.   Provo,  Utah,  November  13,  1975.   p.  23. 
,  "Rampton  Warns  of  'Wilderness  Slums,'"  Salt  Lake  Tribune. 


November  9,  1975.   p.  1. 


,  "Repetitive  Doses  of  Pollutants  Linked  to  Risks  of  Cancer, 


Heart  Disease,"  Salt  Lake  Tribune.   November  9,  1975.   p.  1. 
,  "Rock  Springs,  A  Boom  Prototype,"  Deseret  News.   November  5,  1975, 


,  "State  Studies  Bus  System  in  Coal  Region,"  The  Herald. 

Provo,  Utah,  November  28,  1975.   p.  15. 

,  "Study  Cites  Impact  of  Mining,"  The  Salt  Lake  Tribune. 


A-57 


North,  Douglass  C,  and  Roger  Leroy  Miller,  The  Economics  of  Public  Issues. 
Harper  and  Rowe ,  New  York,  1971. 

Odum,  E.  P.,  Ecology,  Modern  Biology  Series.,  New  York,  1963. 

Fundamentals  of  Ecology.   W.  B.  Saunders  Comp . ,  Philadelphia, 


Penna. ,  1959. 

Olendorff,  R.  R. ,  "Eagles,  Sheep  and  Powerlines,"  Colorado  Outdoors. 
Colo.  Dept.  of  Fish  and  Game,  Denver,  Colo.,  1972.  1:   3-11. 

Olpin,  Owen,  "Utah  as  Energy  Basket,"  Journal  of  Contemporary  Law. 
Vol.  1,  1975.   pp.  191-200. 

Organization  for  Economic  Cooperation  and  Development,  Mercury  and  the  Environment . 
Paris,  1974. 

Page,  J.  L.  and  D.  J.  Seibert.,  "Inventory  of  Golden  Eagle  Nests  in  Elko  County 
Nevada,"  Cal-Nev.  Wildl.  Trans,  of  the  Western  Sect,  of  the  Wildl.  Soc, 
1973,  p.  1-8. 

Palmer,  R.  S.,  The  Mammal  Guide,  Mammals  of  North  America  North  of  Mexico. 
Doubleday  and  Comp.,  Inc.,  Garden  City,  N.  Y. ,  1954. 

Peine,  John  Douglas,  "Land  Management  for  Recreation  Use  of  Off-Road  Vehicles," 

unpublished  PhD.  Dissertation,  University  of  Arizona,  Tucson,  Arizona,  1972. 

Plummer,  P.  A.,  D.  R.  Christensen  and  S.  B.  Monsen,  Restoring  Big  Game  Range 
in  Utah.  Forest  Serv.  Intermountain  Forest  and  Range  Exp.  Sta.,  Ephraim, 
Utah,  1968. 

Potter,  L. ,  D.  Kidd,  and  D.  Standiford,  "Mercury  Levels  in  Lake  Powell: 
Bioamplif ication  of  Mercury  in  Man-made  Desert  Reservoir." 
Environmental  Service  and  Technology  9(1)  :  41  Jan  1975. 

Prenzlow,  E.  J.,  A  Literature  Review  on  Pronghorn  Behavior.  Spec.  Rep.  No.  3, 
Colo.  Game,  Fish  and  Parks  Dept.,  Research  Div. ,  Denver,  Colo.,  1965. 

Radian  Corporation,  "A  Program  to  Model  the  Plume  Opacity  for  the  Kaiparowits  Steam 
Electric  Generating  Station,"  Report  to  Southern  California  Edison  Company, 
June  13,  1974. 

,  "Coal  Fired  Power  Plant  Trace  Element  Study.   Prepared  for 

Environmental  Protection  Agency,  Region  VIII,  Denver,  Colorado.   September  1975. 

Rand  Corporation,  Energy  Alternatives  for  California:   Paths  to  the  Future. 
William  Herm,  //R-17931-CSA/RF,  1974. 

Rawley ,  Edwin  V . ,  Statistical  Data  Concerning  Utah  Hunting  and  Fishing  License 

Buyers.   Publication  72-4,  Utah  State  Division  of  Wildlife  Resources,  1972. 

"Resource  Data,"  Report  by  Southern  California  Edison  Co.,  August  1974. 

Rich,  T.  A.,  "Particles  and  Air  Pollution,"  Aerosol  Science.  1971,  2:185. 


A-58 


Richards,  L.  A.,  Diagnosis  and  Improvement  of  Saline  and  Alkali  Soils.  U.S.D.A., 
Agri.  Handbook  No.  60,  1954. 

Richardson,  Reed  C,  and  Joseph  S.  Peery,  Recreation  in  Utah.  University  of  Utah, 
January  1966. 

Riverside  County,  General  Plan-Land  Uses,  Highways,  and  Recreation.  Riverside, 
California,  1966. 

Rockwell  International,  Air  Monitoring  Center,  Meteorology  Research  Inc. 
Systems  Applications  Inc.,  "Navajo  Generating  Station  Sulfur  Dioxide 
Field  Monitoring  Program."   Prepared  for  Salt  River  Project.   September  1975. 

Rogers,  Andrei,  Matrix  Analysis  of  Interregional  Population  Growth  and  Distribution. 
University  of  California  Press,  Berkeley,  Calif.,  1968. 

Salmon,  Raphael  J.  and  George  A.  Tapper,  "The  Power-Conflict  Approach," 

Approaches  to  Community  Development.   Edited  by  Huey  B.  Long,  Robert  C.  Anderson 
and  Jon  A.  Blubaugh,  American  College  Testing  Program,  Iowa,  1973.   pp.  73-86. 

San  Diego  Comprehensive  Planning  Organization,  Analysis  of  Existing  Trends  Regional 
Development  Alternative.   June  1973. 

,  Analysis  of  the  Controlled  Trends  Regional  Development  Alternative, 


April  1974. 

,  Analysis  of  Radial  Corridors  Regional  Development  Alternative. 

October  1973. 

__ ,  An  Open  Space  System  for  the  San  Diego  Region,  April  1972. 


San  Diego  County  Environmental  Development  Agency,  San  Diego  County  General  Plan, 
1990.  April  1974. 

Scherer,  H.  N. ,  B.  J.  Ware  and  C.  H.  Shih,  "Gaseous  Effluents  Due  to  BHV 
Transmission  Line  Corona,"  IBBB  Journal.  May-June,  1973.  1043-1049. 

Science  and  Public  Policy  Program,  Energy  Alternatives:   A  Comparative  Analysis. 
University  of  Oklahoma,  Norman,  May  1975. 

Seibert,  D.  J.  and  J.  L.  Page,  Inventory  of  Golden  Eagle  Nests  in  Elko  County,  Nev. 
Bureau  of  Land  Management,  1973. 

Shannon,  L.  J.,  Particle  Pollutant  System  Study  -  Volume  II.  Fine  Particle  Emissions 
Midwest  Research  Inst.,  Kansas  City,  Mo.,  NITS  PB  203521,  August  1971.  p.  205. 

Shown,  L.  M. ,  Evaluation  of  a  Method  for  Estimating  Sediment  Yield.  U.  S.  Geol. 
Surv.  Prof.  Paper  700-B,  1970.  Pages  B245-B249. 

Simpson,  J.  H. ,  Report  of  Explorations  Across  the  Great  Basin  of  the  Territory 

of  Utah  for  a  Direct  Wagon-Route  From  Camp  Floyd  to  Genoa,  in  Carson  Valley, 
1859.  518  pp.,  Illus.  Govt.  Print.  Off.  Washington,  D.  C,  1876. 


A-59 


Six  County  Economic  Development  District,  Annual  Report  1974. 

Skolnick,  Jerome,  The  Politics  of  Protest.   Simon  and  Schuster,  New  York,  1969. 

Smith,  Guy  Harold,  Conservation  of  Natural  Resources.   John  Wiley  and  Sons,  Inc., 
New  York,  1969. 

Smithsonian  Institution,  Washington,  D.C.,  Report  on  Endangered  and  Threatened 

Plant  Species  of  the  United  States.   Presented  by  the  Secretary,  Smithsonian 
Institution  to  the  94th  Congress,  House  Document  94-51,  GPO,  1975. 

Snow,  C,  Habitat  Management  Series  for  Endangered  Species,  American  Peregrine 
Falcon  and  Arctic  Peregrine  Falcon.  Report  No.  1,  U.S.  Bureau  of  Land 
Management,  1972. 

,  Habitat  Management  Series  for  Unique  or  Endangered  Species,  Golden 


Eagles,  Aquila  chrysaetos.  Report  No.  7,  Bureau  of  Land  Management,  1973. 
,  Habitat  Management  Series  for  Unique  or  Endangered  Species,  Prairie 


Falcon,  Falco  mexicanus.  Report  No.  8,  Bureau  of  Land  Management,  1974. 

Sofranko,  Andrew  J.,  and  William  M.  Bridgeland,  "Agreement  and  Disagreement  on 
Environmental  Issues  Among  Community  Leaders,"  Cornell  Journal  of  Social 
Relations.  Vol.  1,  No.  1,  Spring,  1975.   pp.  151-162. 

Southern  California  Association  of  Governments,  An  Outdoor  Recreation  and  Capital 
Improvement  Program.   September  1972. 

Southern  California  Edison  Company,  Rosemead,  California,  Electric  System 
Planning,  System  Forecasts,  1975-1994.   March  1974. 

,  Environmental  Setting  and  Evaluation  of  the  Arizona  Strip 


California  Wash  Alternate  Transmission  Line  Corridor.   Prepared  by  Woodward- 
Clyde  Consultants,  September  1975. 

,  Kaiparowits  Participants  Updated  Demand  Forecasts. 


October  9,  1975. 

,  Kaiparowits-Serrano  Transmission  Line  Route  Biological  Study, 

Critical  Area  Analysis  and  Supplementary  Data.   Prepared  by  Woodward-Clyde 
Consultants,  September  1975. 

,  Kaiparowits  Transmission  System  Route  Feasibility  Study, 


Kaiparowits-Eldorado  500  kV  Transmission  Line.   1974. 

,  "Salt  Deposition  from  Cooling  Towers,  Kaiparowits  Power  Project," 

Letter  from  R.  S.  Currie  to  F.  Snell,  February  20,  1975. 

Southern  California  Rapid  Transit  District,  A  Public  Transportation  Program. 
March  1974. 

,  Power  Requirements.   (xerox),  n.d. 


A- 60 


,  Rapid  Transit  for  Los  Angeles:   Summary  Report  of  Consultants' 


Recommendations ,  July  1973. 

,  System  Analysis  and  Methodology,  (xerox),  n.d 

,  Transit  for  Los  Angeles  County.   July  1974. 


Southwest  Energy  Study,  "Report  of  the  Meteorology  Workgroup,"  Appendix  E. 
March  1972. 

,  "U.S.  Environmental  Protection  Agency  Air  Pollution  Aspects, 


Appendix  C-l.   March  1972. 
,  "U.S.  Geological  Survey,"  Appendix.   March  1972. 


Spangler,  T.  C,  A.  J.  Anderson,  and  E.  L.  Hovind,  "A  Smoke  Tracer  Plume 
Simulation  Study  at  the  Kaiparowits  Power  Generating  Station  during 
November,  1973,"  North  American  Weather  Consultants  Report  No.  735-a  to 
Southern  California  Edison  Co. ,  December  1973. 

Spangler,  T.  C. ,  J.  F.  Boatmen,  A.  J.  Anderson,  M.  W.  Edelstein,  and  E.  L.  Hovind, 
"Meteorological  Tracer  Study  for  the  Evaluation  of  the  Kaiparowits  Plant  Site," 
North  American  Weather  Consultants  Report  No.  744-a  to  the  Southern  California 
Edison  Co. ,  July  1974. 

Speltz,  C.  N.  and  H.  E.  McCann,  Personal  Communication.   U.S.  Geological  Survey, 
Salt  Lake  City,  Utah,  1974. 

Standiford,  D.  R. ,  L.  D.  Potter,  and  D.  E.  Kidd,  Mercury  in  the  Lake  Powell 
Ecosystem.   Lake  Powell  Research  Project  Bulletin  Number  1,  June  1973, 
Institute  of  Geophysics  and  Plantetary  Physics,  University  of  California, 
Los  Angeles,  1973. 

State  of  California,  Department  of  Transportation,  1973  Traffic  Volumes  on  the 
California  State  Highway  System.   Sacramento,  California,  1974. 

State  of  Nevada  Department  of  Highways,  Annual  Average  Daily  Traffic  State  of 
Nevada  1973.   Carson  City,  Nevada,  1974. 

State  of  Utah  Department  of  Natural  Resources,  Outdoor  Recreation  Agency, 
Utah  Outdoor  Recreation  Plan.   Salt  Lake  City,  Utah,  April  1973. 

Statement,  ElDean  V.  Kohrs,  Central  Wyoming  Counseling  Center,  Casper,  "Social 
Consequences  of  Impact  Growth  Associated  with  Energy  Development,"  BLM 
Environmental  Project  Staff  files,  September  23,  1975. 

Stein,  Maurice,  The  Eclipse  of  Community.   Kasper  Torch,  New  York,  1964. 

Stone,  Donald,  Industrial  Location  in  Metropolitan  Areas.   Praeger  Books,  New 
York,  1974. 

Storer,  T.  I.,  General  Zoology.   McGraw-Hill  Book  Comp.,  New  York,  1943. 

Sundstrom,  C. ,  W.  G.  Hepworth,  and  K.  L.  Diem,  Abundance,  Distribution  and  Food 
Habits  of  the  Pronghorn.   Bull.  No.  12,  Wyoming  Game  and  Fish  Comm. ,  1973. 

A-61 


Susskind,  Lawrence,  "Planning  for  New  Towns:   The  Gap  Between  Theory  and  Practice," 
Sociological  Inquiry.   Vol.  43,  No.  3,  4,  1974.   pp.  291-310. 

Swank,  W.  G.,  The  Mule  Deer  in  Arizona  Chaparral.   Wildl.  Bull.  No.  3,  State  of 
Ariz.  Game  and  Fish  Dept.,  Phoenix,  Ariz.,  1958. 

Taylor,  T.  R.  (Ed.),  The  Optimum  Population  for  Britain.   Academic  Press, 
London,  1970. 

Taylor,  W.  P.,  The  Deer  of  North  America.   The  Stackpole  Co.,  Harrisburg,  Pa., 
1956. 

Tompkins,  Terrill,  and  Dean  Blinn,  Preliminary  Report  on  Effects  of  Mercury 
and  Lead  on  the  Productivity  of  Several  Lake  Powell  Planktonic  Diatoms, 
Second  Annual  Report  of  Environmental  Impact  Studies  of  the  Navajo  and 
Kaiparowits  Power  Plants,  Northern  Arizona  University,  May  1973. 

Train,  Russell  E. ,  "U.S.  Must  Assess  Environmental  Costs,"  Salt  Lake  Tribune. 
November  2,  1975. 

Trippensee,  R.  E. ,  Wildlife  Management,  Fur  Bearers,  Waterfowl,  and  Fish. 
McGraw-Hill,  New  York,  1953,  Vol.  II. 

,  Wildlife  Management,  Upland  Game  and  General  Principles. 


McGraw-Hill  Book  Company,  New  York,  1948,  Vol.  I. 

Tsukamoto,  J.  K.  and  W.  J.  Deibert,  "A  Preliminary  Report  of  Nevada  Pronghorn 
Antelope  Food  Habits  During  August  and  September,"  Trans.  Interstate 
Antelope  Conf.   1968,  1917-13. 

Turner,  D.  B. ,  Workbook  of  Atmospheric  Dispersion  Estimates.   Equation  3.1, 

page  5.   Environmental  Protection  Agency,  Office  of  Air  Programs,  Publication 
No.  AP26,  1970. 

University  of  Utah,  Bureau  of  Economic  and  Business  Research  Center  for  Economic 
and  Community  Development,  Utah  Facts.   Salt  Lake  City,  Utah,  1973. 

Ursenbach,  W.  0. ,  Comments  on  the  Draft  Environmental  Impact  Statement  on  the 
Kaiparowits  Project.   November  7,  1975. 

U.S.  Department  of  Agriculture,  Sevier  River  Basin,  Appendix  V,  Soils,  Erosion 

and  Sedimentation,  Sevier  River  Basin,  Utah.   U.S.  Department  of  Agriculture, 
1971.   p.  114. 

U.S.  Department  of  Commerce,  Development  Plan,  Four  Corners  Regional  Commission. 
Washington,  D.C.,  February  1972. 

U.S.  Department  of  Health,  Education  and  Welfare,  Air  Quality  Criteria  for 
Particulate  Matter.   Ap-49,  January  1969. 

U.S.  Department  of  Interior,  Final  Environmental  Impact  Statement:  Proposed 
Federal  Coal  Leasing  Program.   Approximately  January  1975. 


A-62 


U.  S.  Department  of  the  Interior,  Some  Regional  Socio-Economic  Descriptions  and 
Impacts  of  the  Projected  Kaiparowits  Project.  Prepared  by  Weber  State  College, 
Ogden,  Utah,  September  1974. 

,  The  Impact  of  Power  Transmission  Lines  and  Their  Effect  on 


the  Southwest  Environment.   1970, 


,  The  Recreation  Vehicle  in  California.   Riverside  District, 


California,  1974. 

U.S.  Department  of  the  Interior,  Bureau  of  Reclamation,  Washington,  D.C., 

Colorado  River  Water  Quality  Improvement  Program.   Status  Report,  January  1974 

,  Proposed  Modifications  to  the  Four  Corners  Power  Plant  and 


Navajo  Mine,  Four  Corners  Draft  Environmental  Impact  Statement.   July  18,  1975 

U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service,  Threatened  Wildlife 
of  the  United  States.   Washington,  D.C.,  1973. 

,  United  States  List  of  Endangered  Fauna.   Washington,  D.C., 


1974. 

U.S.  Department  of  the  Interior,  Geological  Survey,  Elemental  Composition  of 
Surficial  Materials  in  the  Conterminous  United  States.   U.S.G.S.  Prof.  Paper 
574-D,  1971. 

,  "Mercury  in  the  Environment".   Geological  Survey  Professional 


Paper  713  1970. 


,  Water  Resources  Data  for  Arizona  for  1968  through  1972; 


U.S.  Geological  Survey,  Washington,  D.C.,  1968,  1969,  1970,  1971,  1972,  Part  2 

Utah  Division  of  Wildlife  Resources,  Utah  Big  Game  Harvest  -  1973,  Publication 
No.  74-4,  Salt  Lake  City,  Utah,  1974. 

Utah  Foundation,  Statistical  Review  of  Government  in  Utah.   1974  Edition, 
Salt  Lake  City,  Utah,  March  1974. 

Utah  Board  of  Education,  Uniform  Coding  Manual  for  Utah  School  Districts 
Salt  Lake  City,  Utah,  1973. 

,  Department  of  Employment  Security,  Potential  Energy  Developments  in  Utah. 

1974. 

,  Department  of  Highways,  Traffic  on  Utah  Highways  1973.   Salt  Lake  City, 

Utah,  April  1974. 

,  Department  of  Natural  Resources,  Utah  Energy  Resource  Data.   June  16,  1975, 

,  Department  of  Social  Services,  Proposed  Comprehensive  Annual  Service 

Program  Plan.   July  1,  1975. 

,  Environmental  Coordinating  Committee,  Monthly  Report.   November  25,  1975. 


A-63 


_,  Law  Enforcement  Planning  Agency,  A  Case  Against  Crime  —  State  Plan. 
(1974-76  Multi-Year  Comprehensive  State  Plan  of  the  Utah  Law  Enforcement 
Planning  Agency  and  1974  Annual  Action  Program). 

,  Office  of  the  State  Planning  Coordinator,  The  Utah  Process  Alternative 
Futures,  1975-1990.   Vols.  1,  2,  September  1975. 

,  Road  Commission,  Office  of  Planning  and  Programming.   Annual  Program 


Report.   March  1,  1974. 

Utah  State  University,  Logan,  Institute  for  the  Study  of  Outdoor  Recreation 
and  Tourism,  Recreation  Carrying  Capacity  in  Wilderness.   June  1973. 

Walther,  E.  G. ,  "The  Potential  Transport  of  Various  Substances  From  the  Kaiparowits 
Generating  Station  into  Lake  Powell."   Unpublished  Manuscript,  July  25,  1975. 

Walther,  E.  G.,  M.  D.  Williams,  R.  Cudney,  W.  Malm,  "Air  Quality  in  the  Lake 

Powell  Region,"  Lake  Powell  Research  Project  Bulletin  No.  3.   August  1974. 

Warren,  Roland  L. ,  The  Community  in  America.   Rand  McNally,  Chicago,  1963. 

Wayne,  L.  G.,  Letter  to  Bechtel  Power  Corporation  from  Pacific  Environmental 
Services,  Inc. ,  November  9,  1973. 

Weir,  A.  Jr.,  "Navajo /Mohave  Test  Modules  Program.  170  mw  Horizontal  Module  Summary 
Report,  Operating  History,  January  16,  1974  to  February  9,  1975,"  Report 
prepared  by  Research  and  Development,  Southern  California  Edison  Co. ,  February, 
1975. 

,  J.  M.  Johnson,  D.  G.  Jones,  S.  T.  Carlile,  "The  Horizontal  Cross  Flow 


Scrubber,"  Manuscript  of  paper  presented  at  the  Flue-Gas  Desulfurization 
Symposium,  EPA,  Atlanta,  Georgia,  November  4,  1974. 

West,  James,  Plainville,  U.S.A.   Columbia  University  Press,  New  York,  1945. 

Wilkie,  Jane  and  Everett  Lee,  Evaluation  of  Discontinuities  in  Regional  Population 
Projections.  Water  Resources  Research  Center,  University  of  Massachusetts, 
Amherst,  Mass.,  June  1973. 

Williams,  M.  D.,  Comments  on  the  Kaiparowits  Draft  Impact  Statement.   September  1975. 

,  and  E.  G.  Walther,  Theoretical  Analysis  of  Air  Quality:   Impacts  on  the 


Lake  Powell  Region.   Lake  Powell  Research  Project,  1974. 

Williamson,  M.  A.,  "Heloderma  Suspectum,"  Symposium  of  Rare  and  Endangered 

Wildlife  of  the  Southwestern  United  States.   N.  Mex.  Dept.  of  Game  and  Fish, 
Sante  Fe,  N.  M. ,  1972,  pp.  114-117. 

Willie,  John  C.  and  Associates,  Pre-Application  Study  for  the  Kaiparowits  New  Town 
Site  in  Kane  County.   Kane  County  Commission,  Kanab,  Utah,  July  1972  (Also, 
updated  study  -  1974). 

Wilson,  C.  L.  and  W.  E.  Loomis,  Botany.   Holt,  Rinehart  and  Winston,  Inc.,  1952. 


A-64 


Winch,  Robert  F.,  and  R.  J.  Bloomberg  (Eds.),  "Societal  Complexity  and  Familial 
Organization,"  Selected  Studies  in  Marriage  and  the  Family.  Holt  Rinehart 
and  Company,  New  York,  1963.   pp.  70-92. 

Winstrom,  G.  K.  and  J.  C.  Ovard,  Cooling  Tower  Drift-Measurement,  Control  and 
Environmental  Effects.   Ecodyne  Corporation,  San  Rosa,  California,  1973. 

Wistisen,  Martin  J.  and  Glen  L.  Nelson,  Kaiparowits  Socio-Economic  Study. 

Center  for  Business  and  Economic  Research,  Brigham  Young  University,  Provo, 
Utah,  February  1973. 

Wolf,  C.  P.,  "Social  Impacts  Assessment:   The  State  of  the  Art,"  Social  Impact 
Assessment.   Environmental  Design  Research  Association,  Milwaukee,  1974. 

Woodward-Envicon,  Inc.,  "Trace  Element  Study  for  Four  Corners  Power  Generating 

Plant  and  Navajo  Mine,"  Report  to  Arizona  Public  Service  Company,  August  9,  1974 

Yoakum,  J.,  "Bighorn  Food  Habit-Range  Relationships  in  the  Silver  Peak  Range, 
Nevada,"  Desert  Bighorn  Council  Trans.   1964.   8:95-99. 

,  and  W.  P.  Dasmann,  Habitat  Manipulations  Practices.   Wildl.  Manage. 


Tech.,  The  Wildl.  Soc,  Washington,  D.C.,  1969.   14:173-231. 
,  Pronghorn  Antelope  Habitat  Requirements  for  Sagebrush  Grassland  Biome 


1972. 

Young,  S.  P.,  and  E.  A.  Goldman,  The  Puma  Mysterious  American  Cat.   Dover  Publ, 
Inc.,  New  York,  1946.   p.  27. 

,  and  H.  T.  Jackson,  The  Clever  Coyote.   The  Stackpole  Company, 


Harrisburg,  Pa.,  1951. 

Zehner,  R.  B. ,  et  al.,  "Evaluation  of  New  Communities  in  the  United  States," 

Annual  Meeting  of  the  American  Sociological  Association.   Montreal,  Canada, 
1974. 

Zoller,  W.  H. ,  E.  S.  Gladney,  G.  E.  Gordon,  "Elemental  Fractionation  in  the 

Chalk  Point  Power  Plant,"  Paper  presented  at  the  Symposium  on  Fractionation 
of  Trace  Elements  in  Coal-Fired  Power  Plants,  American  Chemical  Society 
Meetings,  April  1975. 


A-65 


BIBLIOGRAPHY 
CHAPTER  IV 


Carpenter,  S.B.,  et  al.,  "Principal  Plume  Dispersion  Models:   TVA  Power  Plants. 
Journal  of  Air  Pollution  Control  Assn.   1971,  21:491-495. 

Smithsonian  Institution,  Wash.,  DC,  Report  on  Endangered  and  Threatened 
Plant  Species  of  the  United  States.   Presented  by  the  Secretary, 
Smithsonian  Institution,  to  the  94th  Congress,  House  Document  94-51, 
GPO,  1975. 

,  "Environmental  Engineering  Studies  and  Particulate  and  Sulfur 


Dioxide  Removal  Study,  Kaiparowits  Generating  Station."   Report  by 
Bechtel  Power  Corp.,  1974. 

,  Navajo/Mohave  Test  Modules  Program,  170  mW  Horizontal  Module  Summary 


Report,  Generating  History,  Jan.  16,  1974  to  Feb.  9,  1974.   February  1975. 

Southern  California  Edison  Co.,  Project  Summary:   Mohave  Production  Scrubber, 
1974. 

,  Resource  Data,  July  1974. 


Weir,  A.  Jr.,  et  al.,  "The  Horizontal  Cross  Flow  Scrubber,"   Paper  presented 
at  the  Flue  Gas  Desulf urization  Symposium,  Environmental  Protection  Agency, 
Atlanta,  Georgia,  Nov.  4,  1974. 


A-66 


BIBLIOGRAPHY 


CHAPTER  V 


Environmental  Protection  Agency,  Technical  Support  Document  for  Designation  of 
Carbon,  Emery,  Wayne,  Garfield,  Kane,  Washington,  Uintah,  Duchesne, 
Salt  Lake,  Davis,  Utah  Counties  in  Utah  as  Air  Quality  Maintenance  Areas, 
August  1974. 

Frydman,  M.A.  Levy  and  S.B.  Miller,  "Oxidant  Measurements  in  the  Vicinity  of 
Energized  765  kV  Lines."   IBBB  Journal,  May- June,  1973,  1141-1148. 

Hill,  A.C.,  et  al,  "Plant  Injury  Induced  by  Ozone."   Phytopathology,  1961, 
51:   356-363. 

Scherer,  H.N. ,  et  al.,  "Gaseous  Effluents  Due  to  BHV  Transmission  Line 
Corona."   IBBB  Journal,  May-June,  1973,  1043-1049. 

Smithsonian  Institution,  Wash.,  DC,  Report  on  Endangered  and  Threatened  Plant 
Species  of  the  United  States.  Presented  by  the  Secretary,  Smithsonian 
Institution,  to  the  94th  Congress,  House  Document  94-51,  GPO,  1975. 

Southern  California  Edison  Co.,  "Environmental  Engineering  Studies:   Gaseous 
Effluent  and  Visibility  Studies."  Report  by  Betchel  Power  Corp.,  July 
1974. 

,  Research  and  Development,  Navajo/Mohave  Test  Modules  Program, 


170  mW  Horizontal  Module  Summary  Report,  Operating  History,  January  16,  1974 
to  February  9,  1975. 

Weir,  A.  Jr.,  et  al.,  "The  Horizontal  Cross  Flow  Scrubber,"   Paper  Presented 
at  the  Flue  Gas  Desulf urization  Symposium,  Environmental  Protection  Agency, 
Atlanta,  Georgia.   November  4,  1974. 


A-67 


BIBLIOGRAPHY 


CHAPTER  VI 


Dames  and  Moore,  "Meteorological  Evaluation  of  the  Nipple  Bench  Area, 
Kaiparowits  Plant  Site,"  Kaiparowits  Project  Environmental  Report, 
Salt  Lake  City,  Utah,  1973. 

,  North  American  Weather  Consultants,  L.W.  Crow,  R.G.  Larsen  and 


A.C.  Hill,  Joint  Meteorological  Report.   1971. 

Gates,  D.H.,  et  al.,  "Soil  as  a  Factor  Influencing  Plant  Distribution  on 
Salt  Deposits  of  Utah."  Ecological  Monographs  26.   1956,  pages  155-175. 

Hill,  A.C,  "Vegetation:  A  Sink  for  Atmospheric  Pollutants."  APCA  Journal. 
1971,   21:  341-346. 

Standiford,  D.R.,  L.D.  Potter,  D.E.  Kidd,  "Mercury  in  the  Lake  Powell  Ecosystem." 
Lake  Powell  Research  Project  Bulletin  No.  1.   June  1973. 

U.S.  Department  of  Agriculture,  Diagnosis  and  Improvement  of  Saline  and 
Alkali  Soils.   Agriculture  Handbook  No.  60,  1954. 

,  Salt  Tolerance  of  Grasses  and  Forage  Legumes.   Information 


Bulletin  No.  194,  Washing tor,  DC,  1958. 

U.S.  Department  of  Interior,  Southwest  Energy  Study,  Report  of  the  Mining 
Work  Group,  Appendix  K,  1972. 

,  Water  for  Energy  Management  Team,  Denver,  Colorado,  Report  on  Water 


for  Energy  in  the  Upper  Colorado  River  Basin,  1974. 

Walther,  E.G.,  et  al.,  "Air  Quality  in  the  Lake  Powell  Region."  Lake  Powell 
Research  Project  Bulletin  No.  3,  August  1974. 


A-68 


BIBLIOGRAPHY 


CHAPTER  VII 


Personal  Communication,  Mining  Enforcement  and  Safety  Administration,  Denver 
Federal  Center,  Denver,  Colorado,  November  8,  1974. 

United  Mine  Workers  Journal,  Washington,  DC,  October  16-31,  1974. 


A-69 


BIBLIOGRAPHY 
CHAPTER  VIII 


Air  Pollution  Control  District,  County  of  Los  Angeles,  Major  Point  Source  of 
Air  Pollution  in  Los  Angeles  County.   April,  1973. 

Allred,  D.M.,  Navajo  Generating  Station  Ecological  Baseline  Study.   Annual  Report 
6/1/71-6/1/72  BYU  Press.   Provo,  Utah,  1972. 

Arizona  Highway  Department,  Arizona  Traffic  1973.   Phoenix,  Arizona,  1974. 

Atomic  Energy  Commission,  "Concentrations  in  Air  and  Water  above  Natural  Background." 
Code  of  Federal  Regulations,  Title  10,  Part  20,  Appendix  B.   November  5,  1973. 

Bagley,  J.M.,  R.  W.  Jeppson,  and  C.H.  Milligan,  Water  Yields  in  Utah,  Special 
Report  18,  Utah  State  Agricultural  Experiment  Station,  Utah  State  University, 
Logan,  Utah,  1964. 

Ball,  R.H.,  R.G.  Salter,  et  al. ,  California's  Electricity  Quandary:   II. 

Planning  for  Power  Plant  Siting,  Rand  Corporation,  Santa  Monica,  California, 
September  1972. 

Barnes,  C.T.,  The  Cougar  or  Mountain  Lion,  The  Ralton  Co.,  Salt  Lake  City,  Utah 
1960.  p.  71-85. 

Barrett,  R.H. ,  "Seasonal  Food  Habits  of  Bighorn  at  the  Desert  Game  Range,  Nev. ," 
Desert  Bighorn  Council  Trans.  1964,  8:85-93. 

Baver,  L.D.,  Soil  Physics.   John  Wiley  and  Sons,  Inc.,  New  York,  N.Y.,  1959, 
Pages  227-234. 

Beale,  D.M.,  The  Relationship  of  Range  Conditions  to  Pronghorn  Antelope  Product- 
ivity and  Survival,  Utah  State  Dept.  Fish  and  Game,  Fed.  Aid  Job  Completion 
Report,  Proj.  No.  W-105-R-2,  1966. 

and  G.W.  Scotter,  "Seasonal  Forage  Use  by  Pronghorn  Antelope  in  Western 


Utah."  Utah  Science,  Agric.  Exp.  Sta. ,  Logan,  Utah,  1968,  29:1. 

Bechtel  Power  Corporation,  "Environmental  Engineering  Studies  and  Cooling  Tower 
Drift  and  Fogging  Study  for  the  Kaiparowits  Generating  Station."   Report  to 
Southern  California  Edison  Co.,  June,  1974b. 

,  "Environmental  Engineering  Studies:   Gaseous  Effluent  and  Visibility 


Study."  Report  prepared  for  Southern  California  Edison  Company,  July,  1974a. 
,  "Environmental  Engineering  Studies:   Particulate  and  Sulfur  Dioxide 


Removal  Study,  Kaiparowits  Generating  Station.    Report  to  Southern  California 
Edison  Co. ,  July,  1974. 

Bent,  A.C.,  Life  Histories  of  North  American  Birds  of  Prey,  Dover  Publ.  Inc., 
N.Y.  Rep.  1937.   1961,  Part  I. 

,  Life  Histories  of  North  American  Birds  of  Prey,  Dover  Publ.  Inc.,  N.Y. 


Rep.  1937.  1961,  Part  II. 

A-70 


Life  Histories  of  North  American  Gallinaceous  Birds,  Dover  Publ.  Inc., 


N.  Y.  rep.  1932.   1963,  p.  40-43. 

Bert,  C.  A.  "Conservation  in  Industry,"  in  Philip  H.  Abelson:   Energy;   Use, 
Conservation,  and  Supply.   American  Assoc,  for  the  Advancement  of  Sci. , 
Washington,  D.  C,  1974. 

Bernstein,  L. ,  Salt  Tolerance  of  Grasses  and  Forage  Legumes.   U.S.D.A.,  Agri.  Info. 
Bull.  No.  194,  1958. 

Bond,  F.M. ,  "Falcons."  Symposium  on  Rare  and  Endangered  Wildlife  of  the  Southwestern 
United  States.  N.  Mex.  Fish  and  Game  Dept.,  1972,  p.  51-55. 

"Boom  Towns,"   High  Country  News.   Lander,  Wyoming,  June  7,  1973. 

Brauner,  Gerhard,  Subsidence  Due  to  Underground  Mining,  in  two  parts.   Part  1: 
Theory  and  Practices  in  Predicting  Surface  Deformation,  Bureau  of  Mines,  I.C. 
8571,  1973,  1-56. 

Brigham  Young  University  and  Northern  Arizona  University,  Environmental  Studies 
of  the  Navajo  and  Kaiparowits  Generation  Stations.   1971-1974. 

Brigham  Young  University,  Center  for  Business  and  Economic  Research,  Kaiparowits 
Socio-Economic  Study.   Provo,  Utah,  February  1973. 

Buechner,  H.K.,  The  Bighorn  Sheep  in  the  United  States,  Its  Past,  Present  and 
Future.   Wildl.  Mono.  No.  4  Wild.  Soc,  1960. 

Cain,  D. ,  The  Ely  Chain,  Bureau  of  Land  Management,  Ely,  Nev. ,  1971. 

Calalane,  V.H. ,  Cougar,  Grizzly,  and  Wolf  in  North  America,  N.  Y.  Zool.  Soc,  1964. 

California,  Air  Resources  Board,  Oxidant  Trends  in  the  South  Coast  Air  Basin, 
1963-1972.  April  1973. 

,  Ten-Year  Summary  of  California  Air  Quality  Data,  1963-1972.   January, 


1974. 

California,  Environmental  Quality  Study  Council,  Environmental  Quality  in 
California:   A  Strategy  for  Action.   March  1972. 

,  Progress  Report.   Feb.  1970. 


California,  The  Resources  Agency,  Sacramento,  CA,  Energy  Dilemma,  California's 
20-Year  Power  Plant  Siting  Plan.   June  1973. 

California  Federation  of  Mineralogical  Societies,  Data  on  Mineral  Collection 
Areas  and  Popular  Rockland  Sites.   1964. 

California  Native  Plant  Society,  Inventory  of  Rare,  Endangered ,  and  Extinct 
Vascular  Plants  of  California,,  1972. 

Call  Engineering,  Inc.,  Kaiparowits  New  Town,  Environmental  Impact  Data,  Call 
Engineering,  Inc.,  Salt  Lake  City,  Utah,  1974. 


A-71 


Carpenter,  S.B.,  T.L.  Montgomery,  J.M.  Leavitt,  W.C.  Colbaugh,  F.W.  Thomas, 

"Principal  Plume  Dispersion  Models:   TVA  Power  Plants."  J.  of  Air  Pollution 
Control  Association,  1971,  21:   491-495. 

Cassidy,  S.M.,  "Elements  of  Practical  Coal  Mining,"   Society  of  Mining  Engineers 
of  the  American  Institute  of  Mining,  Metallurgical  and  Petroleum  Engineers, 
Inc.,  1973,  p.  377-422. 

Charlson,  R.J.,  "Atmospheric  Visibility  Related  to  Aerosol  Mass  Concentration," 
Environmental  Science  and  Technology,  1969,  3:913. 

Coombs,  E.M. ,  Desert  Tortoise,  Gospherus  agassizi,  Study  Progress  Report,  summer 
1973,  in  the  Beaver  Dam  Wash  area.   Bureau  of  Land  Management,  Cedar  City, 
Utah  1973. 

Corn,  M. ,  "Nonviable  Particles  in  the  Air,"  In  Stern,  A.C.  Air  Pollution,  Academic 
Press,  Volume  1,  p.  47. 

Cummins,  Arthur  B.  and  Ivan  A.  Given,  SME  Mining  Engineering  Handbook,  in  two 
volumes,  1973,  Vol.  I,  Sec.  13.1. 

Dames  and  Moore,  "Climatological  Data  Summary,  Nipple  Bench,  Kane  County,  Utah." 
Report  to  Southern  California  Edison  Co.,  Feb.  18,  1974. 

,  "Meteorological  Evaluation  of  the  Nipple  Bench  Area,  Kaiparowits  Plant 


Site,"   Kaiparowits  Project  Environmental  Report,  Salt  Lake  City,  Utah, 
June  1973,  Vol.  II,  Appendix  D. 

,  "Meteorological  Monitoring  Program,  Nipple  Bench  and  Fourmile  Bench, 


Utah,"  Annual  Report  to  Southern  California  Edison  Co.,  Mar.  31,  1975. 

Dasmann,  R.F.,  Biomass,  Yield  and  Economics  Value  of  Wild  and  Domestic  Ungulates 
Proc.  Union  Inter.  Game  Biologist.   Bournemouth,  England,  1964. 

Dasmann,  W. ,  If  Deer  are  to  Survive.   Wildl.  Manage.  Inst.  Stackpole  Books, 
Harrisburg,  Penna. ,  1971. 

Daubenmire,  R. ,  Plant  Communities,  a  Textbook  of  Plant  Synecology.   Harper  &  Row 
Publishers,  New  York,  1968. 

DeCalesta,  D.S.,  A  Literature  Review  of  Cottontail  Feeding  Habits,  Spec.  Rep. 
No.  25,  Colo.  Div.  of  Game,  Fish  and  Parks,  Denver,  Colo.,  1971. 

Division  of  Highways,  Business  and  Transportation  Agency,  Department  of  Public 

Works,  1972  Traffic  Volumes  on  the  California  State  Highway  System,  Sacramento, 
California,  1973. 

Doctor,  R.D.,  K.P.  Anderson,  et  al.,  California's  Electricity  Quandry:   III. 
Slowing  the  Growth  Rate,  Rand  Corporation,  Santa  Monica,  California, 
September  1972. 

Drewien,  G. ,  Food  Habits  and  Weight  Relationships  of  Mourning  Doves  in  Northern 
Nevada.   M.S.  Thesis,  Univ.  of  Nev. ,  1971. 


A- 72 


Dunaway,  D.J.  Human  Disturbance  as  a  Limiting  Factor  of  Sierra  Nevada  Bighorn 
Sheep.   First  North  American  Wild  Sheep  Conference,  April  14-15,  Colo.  State 
Univ.,  Fort  Collins,  Colo.,  1971. 

Edminster,  F.C.,  American  Game  Birds  of  Field  and  Forest.   Castle  Books,  New  York, 
N.Y. ,  1954. 

Einarsen,  A.S.,  The  Pronghorn  Antelope  and  Its  Management.   Wildl.  Manage.  Inst., 
Washington,  D.  C.  1948,  p.  134-135. 

Eisenbud,  M.  and  H.G.  Petrow,  "Radioactivity  in  the  Atmospheric  Effluents  of 
Power  Plants  that  Use  Fossil  Fuels,"  Science,  1964,  144:   288-289. 

Environmental  Protection  Agency,  "Compilation  of  Air  Pollutant  Emission  Factors," 
EPA  Publication  AP-42  and  supplement,  April,  1973b. 

,  Evaluation  of  Air  Pollution  Dispersion  Models,  1974.   A  report  to  Environ- 


mental Protection  Agency.   Contract  68-02-1085,  July  1974. 
,  "National  Emission  Standard  for  Hazardous  Air  Pollutants,"   Federal 


Register  April  6,  1973a,  Volume  38,  No.  66. 
,  Technical  Support  Document  for  Designation  of  Carbon,  Emery,  Wayne, 


Garfield,  Kane,  Washington,  Uintah,  Duchesne,  Salt  Lake,  Davis,  and  Utah 
Counties  in  Utah  as  Air  Quality  Maintenance  Area,  August,  1974. 

Erickson,  A.J.,  Aids  for  Estimating  Soil  Properties  Significant  to  Engineering 
Interpretations .   U.S.D.A.,  1973. 

Faith,  W.L.  and  A. A.  Atkisson,  Jr.,  Air  Pollution,  Wiley-Interscience  Publishers, 
1972,  p.  8. 

Federal  Energy  Administration,  Project  Independence  Report.   Federal  Energy 
Administration,  U.S.  Govt.  Printing  Office,  Washington,  D.  C,  1974. 

Fish,  Paul  R. ,  "Draft  Report:   Archaeological,  Ethnohistorical  and  Historical 
Consultation  for  Proposed  Kaiparowits  Power  Project  Plant  Sites,  Transmission 
Lines,  and  Impact  Study  Areas,"  Manuscript ,  Museum  of  Northern  Arizona, 
Department  of  Anthropology,  Flagstaff,  1974. 

Five  County  Association  of  Governments,  Five  County  Association  of  Governments — 
Overview.   April  29,  1974. 

Flinn,  J.E.,  and  R.S.  Reimers ,  "Development  of  Predictions  of  Future  Pollution 
Problems."  EPA  600/5-74-005,  March,  1974. 

Freeman,  S.D.,  A  Time  to  Choose;   America's  Future.   Final  report  by  the  Energy 
Policy  Project  of  the  Ford  Foundation,  Bullinger  Pub.  Co.,  1974. 

Freeman,  W.N.,  Resources  and  Man.   National  Academy  of  Science-Research  Council, 
Committee  on  Resources  and  Man,  Washington,  D.C.,  1969. 

Friel,  Charles  M. ,  The  Utah  Jail  Study.   Sam  Houston  State  University,  Huntsville, 
Texas. 

Frome,  M. ,  The  Varmints  -  Our  Unwanted  Wildlife.   Coward-McCann,  1969,  p.  36-49. 

A-73 


Frydman,  M.A. ,  S.B.  Miller,  "Oxidant  Measurements  in  the  Vicinity  of  Energized 
765  kV  Lines."   IBBB  Journal,  May- June  1973,  1141-1148. 

Gates,  D.H.,  L.A.  Stoddard,  and  C.W.  Cook,  Soil  as  a  Factor  Influencing  Plant 
Distribution  on  Salt  Deposits  of  Utah.   Ecological  Monographs  26,  1956, 
p.  155-175. 

Gebhards,  S.,  "The  Vanishing  Stream,"   Idaho  Wildlife  Review.   March-April,  1970, 
22:5. 

Geiger,  Rudolf,  The  Climate  Near  the  Ground ,  Harvard  University  Press,  Cambridge, 
Mass.,  1961  (revised  edition). 

Geist,  V.,  Mountain  Sheep:   A  Study  in  Behavior  and  Evolution.   The  Univ.  of 
Chicago  Press,  Chicago,  111.  1971,  p.  1-18,  347-353. 

Gier,  H.T.,  Coyotes  in  Kansas.   Agric.  Exp.  Sta. ,  Kansas  State  Univ.,  Manhattan, 
Kan.  1968. 

Golden,  K.P.,  and  T.C.  Spangler.   Temperature  Sounding  Climatology  Study  at  the 

Proposed  Kaiparowits  Plant  Sites,  Prepared  by  North  American  Weather  Consultants, 
Report  764-A,  for  Southern  California  Edison.   Rosemead,  California,  March  1975. 

Graham,  Edward  H. ,  Natural  Principles  of  Land  Use,  Oxford  University  Press,  London, 
New  York,  Toronto,  1944. 

Gullion,  G.W. ,  and  G.C.  Christensen,  "A  Review  of  the  Distribution  of  Gallinaceous 
Game  Birds  in  Nevada."  Nev.  Fish  and  Game  Comm. ,  Austin  and  Reno,  The  Condor, 
1956,  59:128-138. 

,  Wildlife  Uses  of  Nevada  Plants.   Paper  No.  5140  Sci.  J.  Ser. ,  Minn. 


Agric.  Exp.  Sta.,  Univ.  of  Minn.,  St.  Paul,  Minn.,  1964. 

Hagihara,  J.S.,  CM.  Rice,  and  L.M.  Langan,  Interim  Guide  for  Rating  Soils 

According  to  Their  Soil  Suitability  for  Rangeland  Seeding.   Technical  Note. 
Portland  Service  Center,  1972. 

Hall,  J.G.,  "The  Kaibab  Squirrel."   Symposium  on  Rare  and  Endangered  Wildlife  of 
the  Southwestern  United  States,  N.  Mexico  Dept.  of  Game  and  Fish,  Santa  Fe, 
N.  M.  1972,  p.  18-21. 

Hall,  R.E.,  Mammals  of  Nevada.   Univ.  Calif.  Press,  Berkeley,  Calif.  1946. 

Hammond,  A.L. ,  "Individual  Self-Suf f iciency  in  Energy,"  in  Philip  H.  Abelson: 

Energy:   Use,  Conservation,  and  Supply.   American  Assoc,  for  the  Advancement  of 
Sci.,  Washington,  D.  C,  1974. 

Hanna,  Steven  R. ,  "Fog  and  Drift  Deposition  From  Evaporation  Cooling  Towers," 
Nuclear  Safety,  1974,  15:   190-196. 

,  Meteorological  Effects  of  Cooling  Tower  Plumes,  U.S.  Dept.  of  Commerce, 


National  Oceanic  and  Atmospheric  Administration,  ATDL  Contribution  File  No. 
48,  January  1971, 


A-74 


Hanna,  Steven  R. ,  Meteorological  Effects  of  the  Cooling  Towers  at  the  Oak  Ridge 
Gaseous  Diffusion  Plant,  Part  II;   Predictions  of  Fog  Occurrence  and  Drift 
Deposition,  U.S.  Dept.  of  Commerce,  National  Oceanic  and  Atmospheric  Administration, 
ATDL  Contribution  File  No.  88,  March  1974. 

Hill,  A.C.,  "Air  Quality  Standards  for  Fluoride  Vegetation  Effects,"  APCA  Journ. , 
1969,  Vol.  19,  No.  5,  Pages  331-336. 

,  W.H.  Edwards,  T.W.  Barrett,  K.T.  Harper,  C.  Leathers,  M.  Treshow, 


H.E.  Price,  Air  Pollution  Investigations  in  the  Vicinity  of  the  Four  Corners 
and  San  Juan  Power  Plants,  Utah,  Engineering  Experiment  Station,  University 
of  Utah,  March,  1973. 

,  W.H.  Edwards,  W.  Ursenbach,  "Air  Pollution  Investigations  in  the 


Vicinity  of  the  Mohave  Power  Plant  of  the  Southern  California  Edison  Company." 
Report  of  the  Utah  Engineering  Experiment  Station,  University  of  Utah,  Salt 
Lake  City,  Utah,  1973. 

,  W.O.  Ursenbach,  and  N.  DeNevers,  Statement  presented  before  the 


hearings  on  proposed  regulations  to  prevent  significant  deterioration, 
September  5-6,  1973.   Utah  Engineering  Experiment  Station,  University  of  Utah, 
Salt  Lake  City,  Utah,  1973. 

,  T.  Barrett,  S.  Hill,  C.  Lamb,  "Sensitivity  of  Nature  Desert 


Vegetation  to  S02  and  S02  and  N02  Combined."  APCA  JOURNAL,  1974,  24:  (2)  153-157. 
,  M.R.  Pack,  M.  Treshaw,  R.J.  Downs,  and  L.G.  Transtrum,  "Plant 


Injury  Induced  by  Ozone."  Phytopathology  1961,  51:   356-363. 

Hino,  M. ,  "Maximum  Ground  Level  Concentration  and  Sampling  Time."  Atmospheric 
Environment,  1968,  2:   149-165. 

Hirst,  Eric,  and  J.C.  Mayers,  "Efficiency  of  Energy  Use  in  the  Unites  States,"  in 
Philip  H.  Abelson:  Energy:  Use,  Conservation,  and  Supply.  American  Assoc,  for 
the  Advancement  of  Sci.,  Washington,  D.C.,  1974. 

Hornocker,  M.G. ,  An  Analysis  of  Mountain  Lion  Predation  Upon  Mule  Deer  and  Elk 

in  the  Idaho  Primitive  Area.  Wildl.  Mono.  No.  21,  Wildl.  Soc.  Washington,  D.C., 
1970. 

Hostler,  C.L.,  J.  Pena,  and  R.  Pena.,  Determination  of  Salt  Deposition  Rates 

From  Drift  From  Evaporation  Cooling  Towers.  Dept.  of  Meteorology,  Pennsylvania 
State  University,  University  Park,  Pa.,  May,  1972. 

Hubbert,  M.K. ,  "Energy  Resources"  in  Resources  and  Man,  National  Academy  of  Science- 
Research  Council,  Committee  on  Resources  and  Man,  Washington,  D.C.,  1969. 

Institute  for  the  Study  of  Outdoor  Recreation  and  Tourism,  Utah  State  University. 
Utah  Resident  Outdoor  Recreation  Participation  Final  Report,  1971-1972. 
Logan,  Utah,  1973. 

Intera  Environmental  Consultants,  Ltd.,  "Model  Simulation  of  Potential  Air  Quality 
Impact  of  the  Kaiparowits  Power  Generating  Station."  Report  prepared  for 
Southern  California  Edison  Co.,  July,  1974. 


A-75 


Iron  Resources  of  California,  Bulletin  129,  1948. 

Johnsgard ,  P. A.,  Grouse  and  Quails  of  North  America.  Univ.  of  Neb.,  Lincoln,  Neb. 
1973. 

Johnstone,  H.F. ,  and  D.R.  Coughanour ,  "Absorption  of  Sulfur  Dioxide  From  Air  and 
Oxidation  in  Drops  Containing  Dissolved  Catalysts."   Ind .  Eng.  Chem.  1958, 
50:   1169-1172. 

Joint  Meteorological  Report.   Contributors  were  Dames  and  Moore,  North  American 
Weather  Consultants,  L.W.  Crow,  R.G.  Larsen,  and  A.C.  Hill.   Second  Edition 
September  1,  1971. 

Kaakinen,  J.W.,  R.M.  Jorden,  M.H.  Lawasani,  R.E.  West,  "Trace  Element  Behavior 

in  a  Coal-Fired  Power  Plant."   Paper  presented  at  the  Symposium  on  Fractionation 
of  Trace  Elements  in  Coal-Fired  Power  Plants.   American  Chemical  Society 
Meetings,  April,  1975. 

Kane  County  Board  of  Commissioners,  Kaiparowits  Power  Project  -  -  Status  and  Needs 
Report.   Lane  County,  Utah,  July  8,  1974. 

Kearney,  T.H. ,  and  R.H.  Peebles,  Arizona  Flora,  Second  Edition,  University  of 
California  Press,  Berkeley,  California,  1960. 

King,  N. ,  Watershed  Workshop  in  Vernal,  Utah.   Conducted  by  the  Soil  and  Moisture 
Branch,  Geologic  Division,  U.S.G.S.,  1971. 

Klein,  D.H.,  A.W.  Andreu,  J. A.  Carter,  J.F.  Emery,  C.  Feldmen,  W.  Fulkerson, 
W.S.  Lyon,  J.C.  Ogle,  Y.A.  Talmi,  R.I.  Van  Hook,  and  N.E.  Bolton,  "Trace 
Element  Measurements  at  the  Coal-Fired  Allen  Stream  Plant:   Mass  Balance  and 
Concentration  in  Fly  Ash."   Paper  presented  at  the  Symposium  on  Fractionation 
of  Trace  Elements  in  Coal-Fired  Power  Plants.   American  Checmial  Society 
Meetings,  April,  1975. 

Kleinman,  A. P.,  G.J.  Barney,  and  S.G.  Titmus,  Economic  Impacts  of  Changes  on 
Salinity  Levels  of  the  Colorado  River,  U.S.  Bureau  of  Reclamation,  Denver, 
Colo.,  1974. 

Kochert,  M.N.,  Population  Status  and  Chemical  Contamination  in  Golden  Eagles 
in  Southwestern  Idaho.   M.S.  Thesis.  Univ.  of  Idaho,  Moscow,  1972. 

Kohrs ,  ElDean  V.,  Social  Consequences  of  Boom  Growth  in  Wyoming.   Rocky  Mountain 
American  Association  of  the  Advancement  of  Science,  Laramie,  Wyoming, 
April  24-26,  1974. 

Kormondy,  E.J.,  Concepts  of  Ecology.   Prentice-Hall  Biological  Science  Series. 
Englewood  Cliffs,  N.J.,  1969. 

Landsberg,  Hans  H. ,  "Low-cost,  Abundant  Energy:   Paradise  Lost?",  in  Philip  H. 
Abelson:   Energy:   Use,  Conservation,  and  Supply.   American  Assoc,  for  the 
Advancement  of  Sci.  ,  Washington,  D.  C,  1974. 

Lane,  Theodore,  "The  Urban  Base  Multiplier:   An  Evaluation  of  the  Art,"  Land 
Economics ,  August  1966. 

LaRivers,  L. ,  Fishes  and  Fisheries  of  Nevada.  Nev.  State  Fish  and  Game  Comm. , 

Carson  City,  Nev.,  1962. 

A-76 


Leopold  Aldo,  Game  Management,  Charles  Scribner's  Sons,  New  York,  London  1946. 

Lincoln,  G.A. ,  "Energy  Conservation,"  in  Philip  H.  Abelson:   Energy:   Use, 

Conservation,  and  Supply.   American  Assoc,  for  the  Advancement  of  Sci.,  Washington, 
D.  C,  1974. 

Lindsdale,  J.M.,  Amphibians  and  Reptiles  of  Nevada.  Univ.  of  Calif.,  Berkeley, 
Calif. ,  1938,  p.  198-257. 

Los  Angeles  Regional  Planning  Commission,  Environmental  Development  Guide, 
October  1,  1970. 

,  General  Plan  of  Los  Angeles  County.   April  1973. 


Mackenthun,  Kenneth  M. ,  and  William  Marcus  Ingram,  Biological  Associated  Problems 
in  Fresh  Water  Environments,  Federal  Water  Pollution  Control  Administration, 
July  1967. 

Meteorology  Research  Inc.,  "Salt  Deposition  at  the  Kaiparowits  Generating  Station." 
Report  to  Southern  California  Edison,  1974. 

Miholowsky,  W.T.,  et  al.,  The  Regional  Impact  of  Near-Term  Transportation 

Alternatives:   A  Case  Study  of  Los  Angeles.   The  Rand  Corporation,  June,  1974. 

Moen,  Aaron  N. ,  Wildlife  Ecology,  W.H.  Freeman  and  Company,  San  Francisco,  1973. 

Montgomery,  T.L.,  S.B.  Carpenter,  and  H.E.  Lundley,  "The  Relationship  Between 
Peak  and  Mean  SO2  Concentrations."  Symposium  on  Air  Pollution  Meteorology. 
Raleigh,  N.C.,  April,  1971. 

Montgomery,  T.L.,  W.B.  Norris,  F.W.  Thomas,  and  S.B.  Carpenter,  "A  Simplified 
Technique  Used  to  Evaluate  Atmospheric  Dispersion  of  Emissions  From  Large 
Power  Plants,"  J.  of  Air  Pollution  Control  Assn.  1973,  23:   388-394. 

Mooz,  W.E.,  and  C.C.  Mow,  California's  Electricity  Quandary:  I.  Estimating 
Future  Demand,  The  Rand  Corporation,  Santa  Monica,  California,  September 
1972. 

Nelsen,  M.W. ,  "The  Status  of  the  Peregrine  Falcon  in  the  Northwest."  Peregrine 
Falcon  Populations  -  Their  Biology  and  Decline,  edited  by  Joseph  J.  Hickey. 
Univ.  Wise.  Press,  Madison,  Wise,  1965,  4:   6-72. 

Odum,  E.P.,  Fundamentals  of  Ecology.   W.B.  Saunders  Comp.,  Philadelphia,  Penna. , 
1959. 

,  Ecology.   Modern  Biology  Series.,  New  York,  1963 


Olendorff,  R.R. ,  "Eagles,  Sheep  and  Powerlines,"  Colorado  Outdoors.  Colo.  Dept. 
of  Fish  and  Game,  Denver,  Colo.,  1972,  1:   3-11. 

Page,  J.L.  and  D.J.  Seibert.,  "Inventory  of  Golden  Eagle  Nests  in  Elko  County 
Nev."  Cal-Nev.  Wildl.  Trans,  of  the  Western  Sect,  of  the  Wildl.  Soc. , 
1973,  p.  1-8.  ~~ 

Palmer,  R.S.,  The  Mammal  Guide,  Mammals  of  North  America  North  of  Mexico. 
Doubleday  and  Comp.,  Inc.,  Garden  City,  N.Y. ,  1954. 

A-77 


Peabody  Coal  Company,  Mining  on  Black  Mesa,  St.  Louis,  Missouri,  November,  1970. 

Peine,  John  Douglas,  "Land  Management  for  Recreation  Use  of  Off-Road  Vehicles," 
unpublished  PhD.   Dissertation,  University  of  Arizona,  Tucson,  Arizona,  1972. 

Plummer,  P. A. ,  D.R.  Christensen  and  S.B.  Monsen,  Restoring  Big  Game  Range 
in  Utah.   Forest  Serv.  Intermountain  Forest  and  Range  Exp.  Sta. ,  Ephraim, 
Utah,  1968. 

Prenzlow,  E.J.,  A  Literature  Review  on  Pronghorn  Behavior.   Spec.  Rep.  No.  3. 
Colo.  Game,  Fish  and  Parks  Dept. ,  Research  Div. ,  Denver,  Colo.,  1965. 

Radian  Corporation,  "A  Program  to  Model  the  Plume  Opacity  for  the  Kaiparowits 
Steam  Electric  Generating  Station."  Report  to  Southern  California  Edison 
Company,  June  13,  1974. 

Rawley,  Edwin,  V. ,  Statistical  Data  Concerning  Utah  Hunting  and  Fishing  License 
Buyers,  Publication  72-4,  Utah  State  Division  of  Wildlife  Resources,  1972. 

"Resource  Data."  Report  by  Southern  California  Edison  Co. ,  August  1974. 

Rich,  T.A.  "Particles  and  Air  Pollution."  Aerosol  Science,  1971,  2:185. 

Richards,  L.A. ,  Diagnosis  and  Improvement  of  Saline  and  Alkali  Soils.   U.S.D.A., 
Agri.  Handbook  No.  60,  1954. 

Richardson,  Reed  C. ,  and  Joseph  S.  Peery,  Recreation  in  Utah,  University  of  Utah 
January  1966. 

Riverside  County,  General  Plan-Land  Uses,  Highways,  and  Recreation.   Riverside, 
California,  1966. 

Rockwell  International  Air  Monitoring  Center,  Meteorology  Research  Inc.,  Systems 
Applications  Inc. ,  Navajo  Generating  Station  Sulfur  Dioxide  Field  Monitoring 
Program.   Vol.  I-IV.   September  1975.   Report  to  Salt  River  Project,  Phoenix, 
Arizona. 

Rogers,  Andrei,  Matrix  Analysis  of  Interregional  Population  Growth  and  Distri- 
bution.  University  of  California  Press,  Berkeley,  Calif.,  1968. 

San  Diego  Comprehensive  Planning  Organization,  Analysis  of  Existing  Trends 
Regional  Development  Alternative.   June  1973. 

,  Analysis  of  Radial  Corridors  Regional  Development  Alternative.   October 


1973 


Analysis  of  the  Controlled  Trends  Regional  Development  Alternative. 


April  1974. 
,  An  Open  Space  System  for  the  San  Diego  Region,  April  1972, 


San  Diego  County  Environmental  Development  Agency,  San  Diego  County  General  Plan, 
1990,  April  1974. 

Schatz,  Joel,  R.  Murray,  et  al. ,  Transition,  A  Report  to  the  Oregon  Energy 
Council,  Office  of  Energy  Research  and  Planning,  State  of  Oregon,  Salem. 
Oregon,  January  1975.  A-7ft 


Scherer,  H.N.,  B.J.  Ware  and  C.H.  Shih,  "Gaseous  Effluent  Due  to  BHV  Transmission 
Line  Corona."   IBBB  Journal,  May-June  1973,  1043-1049. 

Seibert,  D.J.  and  J.L.  Page,  Inventory  of  Golden  Eagle  Nests  in  Elko  County, 
Nev.  Bureau  of  Land  Management,  1973. 

Shannon,  L.J.,  Particle  Pollutant  System  Study  -  Volume  II.   Fine  Particle 

Emissions.   Midwest  Research  Inst.,  Kansas  City,  MO.,  NITS  PB  203521,  August 
1972,   p.  205. 

Shown,  L.M.,  Evaluation  of  a  Method  for  Estimating  Sediment  Yield,  U.S.  Geol. 
Surv.  Prof.  Paper  700-B,  1970,  Pages  B245-B249. 

J.H.,  Report  of  Explorations  Across  the  Great  Basin  of  the  Territory 
i   Utah  for  a  Direct  Wagon-Route  From  Camp  Floyd  to  Genoa,  in  Carson  Valley, 

Six  County  Economic  Development  District,  Annual  Report  1974. 

Snow,  C. ,  Habitat  Management  Series  for  Endangered  Species,  American  Peregrine 
Falcon  and  Arctic  Peregrine  Falcon,  Report  No.  1,  U.S.  Bureau  of  Land 
Management,  1972. 

,  Habitat  Management  Series  for  Unique  or  Endangered  Species,  Golden  Eagles, 


Aquila  chrysaetos.   Report  No.  7,  Bureau  of  Land  Management,  1973. 
,  Habitat  Management  Series  for  Unique  or  Endangered  Species,  Prairie 


Falcon,  Falco  mexicanus.   Report  No.  8,  Bureau  of  Land  Management,  1974. 

Southern  California  Association  of  Governments,  An  Outdoor  Recreation  and  Capital 
Improvement  Program.   September  1972. 

Southern  California  Edison  Company,  Kaiparowits  Transmission  System  Route 
Feasibility  Study,  Kaiparowits-Eldorado  500  kv  Transmission  Line.   1974. 

,  "Salt  Deposition  From  Cooling  Towers,  Kaiparowits  Power  Project," 


Letter  from  R.S.  Currie  to  F.  Snell,  February  20,  1975. 

Southern  California  Rapid  Transit  District,  A  Public  Transportation  Improvement 
Program.   March  1974. 

,  Power  Requirements.   (xerox),  n.d. 

,  Rapid  Transit  for  Los  Angeles:   Summary  Report  of  Consultants' 


Recommendations ,  July  1973. 

,  System  Analysis  and  Methodology.   (xerox),  n.d. 

,  Transit  for  Los  Angeles  County.   July  1974. 


Southern  Utah  Siting  Study.   Rosemead,  California,  November  9,  1973. 

Southwest  Energy  Study,  "Report  of  the  Meteorology  Workgroup."  Appendix  E, 
March,  1972. 

,  "U.S.  Environmental  Protection  Agency  Air  Pollution  Aspects."  Appendix 


C-l.   March  1972. 

A-79 


Jft  * 


Southwest  Energy  Study,  "U.S.  Geological  Survey."  Appendix,  March,  1972. 

Spangler,  T.C.,  A.J.  Anderson,  and  E.L.  Hovind,  "A  Smoke  Tracer  Plume  Simulation 
Study  at  the  Kaiparowits  Power  Generating  Station  During  November,  1973." 
North  American  Weather  Consultants  Report  No.  745-a  to  Southern  California 
Edison  Co. ,  December,  1973. 

Spangler,  T.C.,  J.F.  Boatmen,  A.J.  Anderson,  M.W.  Edelstein,  and  E.L.  Hovind, 

"Meteorological  Tracer  Study  for  the  Evaluation  of  the  Kaiparowits  Plant  Site." 
North  American  Weather  Consultants  Report  No.  744-a  to  the  Southern  California 
Edison  Company,  July  1974. 

Speltz,  C.N.  and  H.E.  McCann,  Personal  communication.   U.S.  Geological  Survey, 
Salt  Lake  City,  Utah,  1974. 

Standiford,  D.R. ,  L.D.  Potter,  and  D.E.  Kidd ,  Mercury  in  the  Lake  Powell 

Ecosystem,  Lake  Powell  Research  Project  Bulletin  Number  1,  June  1973,  Institute 
of  Geophysics  and  Planetary  Physics,  University  of  California,  Los  Angeles, 
1973. 

State  of  California,  Department  of  Transportation,  1973  Traffic  Volumes  on  the 
California  State  Highway  System.   Sacramento,  Calif.,  1974. 

State  of  Nevada  Department  of  Highways,  Annual  Average  Daily  Traffic  State  of 
Nevada  1973,  Carson  City,  Nevada,  1974. 

State  of  Utah  Department  of  Natural  Resources,  Outdoor  Recreation  Agency,  Utah 
Outdoor  Recreation  Plan.   Salt  Lake  City,  Utah,  April  1973. 

Storer,  T.I.,  General  Zoology.   McGraw-Hill  Book  Comp.,  New  York,  1943. 

Sundstrom,  C. ,  W.G.  Hepworth,  and  K.L.  Diem,  Abundance,  Distribution  and  Food 
Habits  of  the  Pronghorn.   Bull.  No.  12,  Wyoming  Game  and  Fish  Comm. ,  1973. 

Swank,  W.G. ,  The  Mule  Deer  in  Arizona  Chaparral.   Wildl.  Bull.  No.  3,  State  of 
Ariz.   Game  and  Fish  Dept.,  Phoenix,  Ariz.,  1958. 

Taylor,  W.P.,  The  Deer  of  North  America,  the  Stackpole  Co.,  Harrisburg,  Pa.  1956. 

Tennessee  Valley  Authority,  Bellefonte  Nuclear  Plants  Draft  Environmental 
Impact  Statement.  March  6,  1973. 

Tompkins,  Terrill,  and  Dean  Blinn,  Preliminary  Report  on  Effects  of  Mercury  and 
Lead  on  the  Productivity  of  Several  Lake  Powell  Planktonic  Diatoms,  Second 
Annual  Report  of  Environmental  Impact  Studies  of  the  Navajo  and  Kaiparowits 
Power  Plants,  Northern  Arizona  University,  May  1973. 

Trippensee,  R.E. ,  Wildlife  Management,  Fur  Bearers,  Waterfowl,  and  Fish.   McGraw- 
New  York,  N.Y.,  1953,  Vol.  II. 

,  Wildlife  Management,  Upland  Game  and  General  Principles.   McGraw-Hill 


Book  Comp.,  N.Y.,  1948,  Vol.  I. 


A-80 


Tsukamoto,  J.K.,  and  W.J.  Deibert,  "A  Preliminary  Report  of  Nevada  Pronghorn 
Antelope  Food  Habits  During  Aug.  and  Sept."   Trans.  Interstate  Antelope 
Conf. ,  1968,  1917-13. 

Turner,  D.B.,  Workbook  of  Atmospheric  Dispersion  Estimates,  Equation  3.1,  page  5. 
Environmental  Protection  Agency,  Office  of  Air  Programs,  Publication  No.  AP26. 
1970. 

University  of  Oklahoma,  Science  and  Public  Policy  Program,  Energy  Alternatives: 
A  Comparative  Analysis,  prepared  for  the  Council  on  Environmental  Quality 
and  other  government  agencies,  U.S.  Government  Printing  Office,  Washington, 
D.  C. ,  May,  1975. 

University  of  Utah,  Bureau  of  Economic  and  Business  Research  Center  for  Economic 
and  Community  Development,  Utah  Facts.   Salt  Lake  City,  Utah,  1973. 

U.S.  Atomic  Energy  Commission,  Final  Environmental  Statement  Related  to  the 
Proposed  San  Onofre  Nuclear  Generating  Station,  Units  2  and  3,  March,  1973. 

U.S.  Bureau  of  Reclamation,  "Wesco  Gasification  Project  and  Expansion  of  Navajo 
Mine  by  Utah  International  Inc.,"  Draft  Environmental  Statement.   U.S. 
Bureau  of  Reclamation,  Salt  Lake  City,  Utah,  1974. 

U.S.  Department  of  Agriculture,  Sevier  River  Basin,  Appendix  V,  Soils,  Erosion 
and  Sedimentation,  Sevier  River  Basin,  Utah.   U.S.  Department  of  Agriculture, 
1971,  p.  114. 

U.S.  Department  of  Health,  Education  and  Welfare,  Air  Quality  Criteria  for 
Particulate  Matter  AP-49,  January  1969. 

U.S.  Department  of  the  Interior,  Final  Environmental  Statement  for  the  Geothermal 
Leasing  Program.   Government  Printing  Office,  1973. 

U.S.  Dept.  of  the  Interior,  Bureau  of  Land  Management,  Alaska  Natural  Gas  Trans- 
portation System,  Draft  Environmental  Impact  Statement,  Washington,  D.  C. , 
June  1975. 

,  Draft  Environmental  Impact  Statement,  Proposed  Coal  Leasing  Program, 


Washington,  D.  C,  1974. 
I 

,  The  Impact  of  Power  Transmission  Lines  and  Their  Effect  on  the  Southwest 

Environment ,  1970. 

,  Riverside  District  California,  The  Recreation  Vehicle  in  California 

Riverside,  California,  1974. 

U.S.  Dept.  of  the  Interior,  Bureau  of  Reclamation,  Draft  Environmental  Impact 
Statement,  Western  Gasification  Company  (WESCO),  Coal  Gasification  Project 
and  Expansion  of  Navajo  Mine  by  Utah  International  Inc.,  New  Mexico,  Salt 
Lake  City,  Utah,  1974. 

,  Navajo  Project  Final  Environmental  Statement,  1972. 


A-81 


U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service,  Threatened  Wildlife 
of  the  United  States.   Washington,  D.  C,  1973. 

,  United  States  List  of  Endangered  Fauna.   Washington,  D.  C,  1974. 


U.S.  Geological  Survey,  Elemental  Composition  of  Surficial  Materials  in  the 
Conterminous  United  States,  U.S.G.S.  Prof.  Paper  574-D,  1971. 

,  Water  Resources  Data  for  Arizona  for  1968  through  1972,  Washington, 


D.  C,  1968,  1969,  1970,  1971,  1972,  Part  2. 

Utah  Division  of  Wildlife  Resources,  Utah  Big  Game  Harvest  -  1973.   Publication 
#74-4,  Salt  Lake  City,  Utah,  1974. 

Utah  Foundation,  Statistical  Review  of  Government  in  Utah.   1974  Edition,  Salt 
Lake  City,  Utah,  March  1974. 

Utah  State  Board  of  Education,  Uniform  Coding  Manual  for  Utah  School  Districts. 
Salt  Lake  City,  Utah,  1973. 

Utah  State  Department  of  Highways,  Traffic  on  Utah  Highways  1973.   Salt  Lake  City, 
Utah,  April  1974. 

Utah  State  Law  Enforcement  Planning  Agency,  A  Case  Against  Crime  -  -  State  Plan. 
(1974-76  Multi-Year  Comprehensive  State  Plan  of  the  Utah  Law  Envorcement 
Planning  Agency  and  1974  Annual  Action  Program) . 

Utah  State  Road  Commission,  Office  of  Planning  and  Programming.   Annual  Program 
Report.   March  1,  1974. 

Walther,  E.G.,  M.D.  Williams,  R.  Ducney,  W.  Malm,  "Air  Quality  in  the  Lake 

Powell  Region."   Lake  Powell  Research  Project  Bulletin  No.  3,  August,  1974. 

Wayne,  L.G. ,  1958.   Letter  to  Bechtel  Power  Corporation  from  Pacific  Environmental 
Services,  Inc. ,  November  9,  1973. 

Weir,  A.  Jr.,  "Navajo /Mohave  Test  Modules  Program.   170  mw  Horizontal  Module 
Summary  Report,  Operating  History,  January  16,  1974  to  February  9,  1975." 
Report  prepared  by  Research  and  Development,  Southern  California  Edison  Co. , 
February,  1975. 

Weir,  A.  Jr.,  J.M.  Johnson,  D.G.  Jones,  S.T.  Carlile,  "The  Horizontal  Cross  Flow 
Scrubber,"  Manuscript  of  paper  presented  at  the  Flue-Gas  Desulfurization 
Symposium,  Environmental  Protection  Agency,  Atlanta,  Georgia,  November  4,  1974. 

Wilkie,  Jane  and  Everett  Lee,  Evaluation  of  Discontinuities  in  Regional  Population 
Projections.   Water  Resources  Research  Center,  University  of  Massachusetts, 
Amherst,  Mass.,  June  1973. 

Williams,  M.D. ,  Comments  on  the  Kaiparowits  Draft  Impact  Statement,  Public 
Hearings,  Salt  Lake  City,  Utah.   September  15,  1975. 

,  and  E.G.  Walther.   Theoretical  Analysis  of  Air  Quality: 


Impacts  on  the  Lake  Powell  Region.   Lake  Powell  Research  Project,  1974, 


A-82 


Williamson,  M.A. ,  "Heloderma  Suspectum."   Symposium  of  Rare  and  Endangered 

Wildlife  of  the  Southwestern  United  States.   N.  Mex.  Dept.  of  Game  and  Fish, 
Santa  Fe,  N.  M. ,  1972,  p.  114-117. 

Willie,  John  C.  and  Associates,  Pre-Application  Study  for  the  Kaiparowits 

New  Town  Site  in  Kane  County.  Kane  County  Commission,  Kanab ,  Utah,  July  1972. 
(also,  updated  study  -  1974). 

Wilson,  C.L.,  and  W.E.  Loomis.,  Botany.   Holt,  Rinehart  and  Winston,  Inc.,  1952. 

Winstrom,  G.K.,  and  J.C.  Ovard.,  Cooling  Tower  Drift-Measurement,  Control 

and  Environmental  Effects.   Ecodyne  Corporation,  San  Rosa,  California,  1973. 

Woodward-Envicon,  Inc.,  "Trace  Element  Study  for  Four  Corners  Power  Generating 
Plant  and  Navajo  Mine."  Report  to  Arizona  Public  Service  Company,  August 
9,  1974. 

Yoakum,  J.,  "Bighorn  Food  Habit-Range  Relationships  in  the  Silver  Peak  Range,  Nv." 
Desert  Bighorn  Council  Trans.,  1964,  8:   95-99. 

,  Pronghorn  Antelope  Habitat  Requirements  for  Sagebrush  Grassland  Biome, 


1972. 


,  and  W.P.  Dasmann,  Habitat  Manipulations  Practices.   Wildl.  Mange,  Tech., 


The  Wildl.  Soc.  Washington  D.  C,  1969,  14:   173-2  31. 

Young,  S.P.,  and  E.A.  Goldman,  The  Puma  Mysterious  American  Cat.   Dover  Publ. 
Inc.,  N.Y.,  N.Y.,  1946,  p.  27. 

,  and  H.T.Jackson,  The  Clever  Coyote.   The  Stackpole  Comp. ,  Harrisburg, 


Pa.,  1951 


Zoller,  W.H.,  E.S.  Gladney,  G.E.  Gordon.   "Elemental  Fractionation  in  the  Chalk 
Point  Power  Plant . "  Paper  presented  at  the  Symposium  on  Fractionation  of 
Trace  Elements  in  Coal-Fired  Power  Plants,  American  Chemical  Society  meetings, 
April,  1975. 


A-83 


BIBLIOGRAPHY 
CHAPTER  IX 

"Boomer  V.  Atlantic  Cement  Company",  257,  NE2d,  870  (1970). 

Caudill,  Harry  M. ,  My  Land  is  Dying,  Dutton,  1971. 

Department  of  Community  Affairs,  and  State  Planning  Coordinator,  Intergovernmental 
Planning  Coordination,  The  Utah  Experience,  Salt  Lake  City,  1975. 

Gray,  Kenneth  T. ,  Kaiparowits:   Energy  Policy  and  Community  Development,  Bureau 
of  Land  Management,  Salt  Lake  City,  1975. 

Jones,  Dan  E. ,  Public  Opinion  Survey,  Southern  Utah  Communities  and  Page,  Arizona, 
Bureau  of  Government  and  Opinion  Research,  Utah  State  University,  Logan,  Utah, 
1974. 

Kiesler,  Charles  A.,  B.E.  Collins  and  N.  Miller,  Attitude  Change,  John  Wiley 
&  Sons  Inc.,  New  York,  1969. 

Organization  for  Economic  Cooperation  and  Development,  Mercury  and  the  Environment 
Paris,  1974. 

Smith,  B.J.,  H.D.  Taswell,  and  R.D.  Casey,  Propaganda,  Communication  and  Public 
Opinion,  Princeton  University  Press,  Princeton,  N.J.,  1946. 

Zimbardo,  Philip  and  E.B.  Ebbesen,  Influencing  Attitudes  and  Changing  Behavior, 
Addison-Wesley  Publishing  Co.,  Reading,  Mass.,  1970. 


A-84 


APPENDIX  1-1 


Final  Report 
Kaiparowits  Project  Energy  Analysis 

Federal  Energy  Administration 


A-85 


P 
U 
O 

a 

OJ 


•H 
W 


u 
a) 

c 
w 

+J 
o 
ai 
•r-> 
0 

n 

ft. 

M 
P 
•H 

U 

m 
a. 

•H 
10 


■p 

c 

I 

rH 
0) 

> 
tu 

D 

OJ 
O 

n 

g 

V) 

ai 

a. 


u 

<D 

c 

u 

O 

tu 

u 

•H 
Url 

o 


o 

>H 

P 

id 

M 

p 
in 

•H 

c 

e 
< 


>1 

• 

01 

a 

rl 

(U 

* 

c 

c 

H 

0 

p 

fH 

a> 

id 

G 

rl 

•H 

ID 

js 

■a 

w 

0) 

id 

Cm 

s 

c 
o 

P 

a 

•H 
0) 

o 

ai 
U 

P 
O 
(II 
i-l 

■a 

u 

o 
p 


>1 

M 

id 

D 

U 

XI 

0) 
tu 

>H 

o 

p 

o 
a 

0) 

a 


c 

•r-l 

•H 
M 
O 


a 

o 

13 
0) 

in    • 

•rl    (0 

>  p 
« -a 


2 

O 

H 
< 

H 

"3     ~ 

2  s 

<  Q 
z 

>-  o 

O  5 

eJ  2 

tu  I 

2  3 

tu  ^ 

< 

w 

Q 
w 


a  o        jj 


>. 

a) 

4J 

o 

•H 

c 

to 

aj 

CO 

•o 

oj 

c 

o 

91 

tu 

O. 

c 

ID 

o 

o 

ij 

01 

60 

tu  u 

M-. 

o    E 

01 

X. 

C 

u     C 

o 

C     4J 

o 

•rl 
U 

•rl 

O 

IU 

rl       B 

4J 

■H     to 

i-) 

U 

3 

3   tu 

l-l 

4J 

o 

to 

T3 

0     -U 

o 

TJ    CO 

o 

tu 

0) 

>-,  to 

a 

tu 

13 

l-i 

4J 

0J 

rl     4J 

rl 

r^  t/3 

OS 

to    CJ 

a 

>,tH 

14-1 

P.  to 

o 

a 

tO     4J 

<U    Ct- 

5s 

OJ 

•rl      tj 

to 

in 

to 

rl    B 

to 

(0 

4J       tO 

4-1 

o 

r-4 

c 

O.  M 

>1 

to 

B 

to 

to    a 

•r-l 

m 

•rl 

XI 

s 

00 

B|| 

3 

—i 

fzi 

tO    r-l 

o- 

tu 

o 

r-l 

-* 

to   to 

to 

tu 

^J 

r-l 

u 

00 

•d 

3   u 

3 

■o 

B 

t— 1    r-l 

to 

X 

tu 

B 

to 

c 

h 

•H     ID 

a 

0 

W 

jj    tu 

0 

■r-l 

3 

3    4J 

•rl 

CQ 

x: 

•rl 

o  9 

4J 

u 

u 

a 

"! 

w 

> 

•H    2 

u 

-U 

to 

4J     OJ 

« 

4-1 

tu 

x:   o 

•o 

o 

U 

S 

n   6 

tu 

s 

u 

3    I-. 

tu 

D. 

O 

o   B 

a 

o 

■rl 

•p 

OJ 

•o 

o.  o 

jj   to 

•l-l 

tu 

to 

> 

u 

u 

O 

c 

tu    l-l 

<U    tu 

m 

>% 

j= 

Q 

n 

Ij 

CO 

M   'H 

01 

00  H 

4-1 

4-» 

to 

[3 

g 

tu 

Oh 

> 

c 

to 

o 

■rl 

tu 

>■ 

XI 

to    C 

co 

C    "J 

o 

c 

to 

to 

o 

u 

to 

•rl 

•H    U 

tt!     l-l 

01 

CO 

•rl 

ra 

M-l 

O 

XI 

Jd 

S    o 

4-i 

ID 

■1 

■r-l 

tu 

•H 

4J     tO 

c 

o 

to 

^ 

TJ 

3 

to 

> 

3 

T3 

•H 

a 

E 

u 

"J 

£ 

tu 

0 

4J 

tu 

o 

tu 

4J    XI 

u 

to     • 

to 

hJ 

to 

& 

t. 

n) 

l-l 

u 

CO     U 

&-, 

)-.    CO 

o 

to 

•a 

ra 

h 

3 

00    . 

£j 

4J 

l-l 

rl 

a 

tu 

a 

o 

I-.   XI 

O    M 

a 

to 

u 

tu 

■h 

tu 

XI 

■H 

a 

4->     4-J 

u 

l-l       • 

4J 

to 

tu 

c 

c 

3 

X 

ra 

E 

•rl 

?: 

P-.  w 

» 

co 

Q 

UJ 

a 

*J 

M 

£ 

•r-. 

M     3 

A-37 


t   a 


•H  4J         .d 

3         -H         u 


0) 

01 

•H 

o 

Tl 

c 

•o 

0 

id 

01 

u 

o 

.c 

i-H 

H 

«    5 


c 

.o 

0] 

o 

■H 

"H 

'H 

0) 

.c 

01 

01 

H 

d       >« 

•H  01 


o 

4-1 

B 

S". 

u 

01 

H 

I-l 

0) 

01 

0) 

M 

■o 

01 

3 

IH 

o 

S 

o 

o. 

Ml 

c 

(0 

o 

1-1 

0) 

■H 

h 

> 

U 

3 

n 

4-1 

4J 

X 

u 

tl 

01 

r-4 

0) 

2 

4J 

-3 

CO 

o 

14-1 

0) 

3 

o 

u 

-c 

c 

o 

o 

-H 

4-1 

CXI 

i 

CO 

01 

l-l 

01 

c 

c 

(0 

o 

9 

c 

■H 

no 

o 

■u 

1-1 

n) 

c 

a 

tl 

a. 

H 

M 

o 

0) 

4J 

0] 

>. 

c 

<•-'  «-N  O 


n 

01 

l4 

a 

4J 

■4-1 

0) 

0) 

i-i 

■a 

a 

O 

1-1 

o 

J3 

3 

u 

01 

1-1 

a. 

B 

>, 

4-1 

01 

3 

60 

•H 

4-1 

a 

01 

M 

M 

l-l 

nj 

u 

O 

01 

01 

3 

h 

CO 

a 

B 

o 

a) 

ot 

-o 

"4-4 

•o 

41 

0) 

c 

at 

4J 

g 

J= 

a 

u 

a) 

4-> 

0 

at 

H 

^ 

O 

■o 

u 

l-l 

CO 

•rl 

■rt 

N 

o 

o 

u 

4-1 

01 

SI 

a 

0) 

at 

0 

o. 

■o 

§ 

n 

O 

o 

o 

a. 

5 

§ 

4J  4J  CA 


g       § 


p. 

•rl 


•3        rt 


01 

3 

01 

0) 

CO 

A 

r-4. 

3 

*4-4 

3 

3 

a) 

D. 

CO 

o 

o 

o* 

u 

CO 

4J 

p. 

d 

01 

01 

CO 

O 

•a 

a 

•fl 

•l-t 

u 

a 

01 

01 

CO 

•o 

01 

i-l 

01 

§ 

01 

M 

CO 

3 

4-1 

< 

>-> 

.C 

o. 

d 

o 

o 

W 

bo 

u 

o 

01 

H 

ti. 

u 

o 

•H 

Xi 

•H 

u 

01 

01 

u 

4-1 

> 

01 

OJ 

d 

•o 

•H 

•a 

,s 

•4-1 

/I 

01 

•H 

•O 

l-l 

01 

(-> 

> 

d 

Tl 

3 

d 

ot 

o 

o 

CO 

O 

d 

CO 

> 

H 

-rl 

O 

co 

H 

•H 

IX 

4-1 

l-i 

4-1 

X 

01 

•H 

O 

.C 

<M 

CO 

S 

o 

•O 

<4-l 

u 

o 

01 

4-1 

TJ 

•H 

JS 

P 

J3 

CO 

■a 

x: 

d 

4-1 

01 

M 

01 

» 

o 

U-t 

l-l 

0 

5 

01 

■H 

J2 

o 

D. 

o 

d 

d 

4J 

4J 

a 

u 

o 

(J 

^ 

01 

O 

H 

01 

t-i 

01 

u 

01 

•O 

X. 

4J 

01 

tO 

•o 

a 

4-1 

cO 

d 

4J 

01 

S 

CO 

■H        i-i       in         d        E 
CO  0)  -3         1-1 


5     5 


4-1  c3 


m      u 


!' 


•H 

1 

r- 

•- 

i 

1 

<N 

1 

i 

1 

1 

H 

.- 

i 

IN 
1 

H 

> 

t- 

»- 

i- 

H 

M 

H 

K 

1- 

H 

H 

H 

IH 

H 

H 

H 

w 

H 

M 

01 
(A 

1- 

H 

1- 

H 
0) 

I-I 
01 

i 

01 

V) 

■o 

4J 

o 

01 

4J 

+1 

c 

■H 

H 

O 

01 

•H 

ft! 

k 

O 

•r4j 

>l 

s 

E 

o 

(/ 

> 

W 

0 

at 

M 

M  rr 

a 

u 

u 

a 

ft) 

0  0 

•i- 

01 

c 

to 

a 

t- 

4- 

m 

0 

a 

•a 

•H 

C  < 

■H 

•.-1 

V 

n> 

•H 

r- 

c 

M 

ra 

0 

K 

.C  4- 

••- 

U 

o 

01 

K 

3 

•a 

01 

4J     0 

ft 

0 

•i- 

•rH 
4J 

•H 

e 

•a 

at 

•0 

»    V, 

U- 

4- 

ft) 

id 

0) 

K 

•H 

n 

•n 

& 

c 

Dl 

10 

01  X 

c 

1 

i- 

to 

O 

IM 

•P 

a 

c 

•i- 

01 

u 

a 

o 

s 

•H  ft: 

■r- 

C 

0) 

tH 

o 

W  lH 

4- 

ft 

c 

u 

at 

C 

ft 

H 

0 

•O 

ti 

Ch 

u 

e 

4J   >■ 

V- 

u 

C 

t 

c 

o 

«  C 

0 

c 

n 

ft) 

i 

a) 

V 

u 

i             <*- 

c 

01 

c 

>i 

•r 

■i 

£ 

3 

"4-1 

>i-^ 

a 

4- 

•f 

0> 

c 

in 

C 

■p 

cr 

4Jr- 

u 

C 

4- 

u 

o 

at 

U 

41 

M 

•rt    ft 

ftl 

ft 

0) 

•H 

0 

a 

1/ 

0 

n 

0) 

■H  L 

•c 

.- 

t- 

c 

4-1 

u 

4- 

t 

■u 

c 

i 

•H 

a 

a 

0 

w 

ft) 

3 

V 

U 

0 

o 

o-c 

t- 

c 

U 

0 

4- 

H 

■ 

u 

04 

«  r 

■•- 

t- 

0 

c 

at 

01 

•r- 

L 

i 

0) 

b  ft 

u 

0 

u 

•H 

c 

0 

3 

a 

i 

> 

c 

M-l 

R 

i 

3 

01 

K 

C 

t- 

•H 

•H 

0 

a 

•a  ft 

u 

0 

1- 

4J 

o 

1- 

c 

,        -P 

1 

ot  c 

ft 

a 

«; 

c 

41 

n 

b. 

2      c 

t-i 

0) 

M  c 

e 

i 

at 

•o 

0 

C 

U 

' 

ft) 

0) 

•H  ^ 

u 

c 

1 

at 

•c 

0           1-1 

h 

ft) 

4- 

fa-^ 

V 

m 

0 

u 

01 

n 

c 

:       < 

i>        0) 

M 

£ 

1 

l    k- 

c 

0 

4- 

w 

a 

at 

u 

K 

■ 

5    £ 

01 

o  > 

i- 

01 

id 

01 

E 

1 

<H 

u 

t- 

ft) 

r- 

u 

c 

> 

> 

D 

c 

:      o 

)       a 

i      i 

3     < 

a* 

3 

CX 

0   C 

•r 

s 

0 

B 

"O 

c 

i        X 

;     c 

)        c 

> 

a 

04    Z 

U  4- 

c 

2 

e 

M 

< 

01 

i 

■H 

;> 

■           4. 

i 

ft) 

•H 

1 

)       v 

i 

a 

■P 

1 

i       : 

)        C 

> 

4J  4- 

i 

ra 

(. 

»      1 

)        M- 

< 

a  c 

i      • 

• 

• 

• 

• 

u 

cc 

I       c 

) 

< 

i     a 

1         0)   q 

>     < 

m 

o 

c 

RI 

b. 

o 

B 

l-l 

u- 

1          V 

I        T 

i 

Or 

^ 

a 

a 

>      * 

'         ( 

> 

c  c 

> 

4J 

V 

i       i 

:      « 

> 

O   V 

i 

11 

0 

4              1- 

<         Z 

U  0 

• 

A 

X 

X 

X 

•ri 

•H 

-H 

-n 

•n 

T) 

c 

c 

C 

«) 

OJ 

(1) 

a 

a 

a 

a 

a 

a 

< 

< 

< 

c 
o 

01 
C 

o 

4J 

a, 


01 

(A 

<  T) 
0) 
>1  w 
4J  ft) 
■rl  m 
H 

•H  0) 
■P  u 
D  ft) 


0) 

ot 

•H 

u 

-H 
i-l 
O 

04 

c 
o 

•H 
4J 
ft) 
> 
M 
0) 
V) 

c 
o 
u 

>1 
■p 


01 
4J 
01 

>i 

w 
c 

•H 

ft) 

M 

01 

c 
at 
o 


c 

■ri 


A-83 


e  a 


■o 

0) 
01 

8. 

0) 

4-1 

•H 

c 

CO 

.o 

H 

c 

£ 

(0 

a. 

a 

CO 

a 

3 

0) 

co 

O 

c4 

•H 

4-1 

-C 

co 

o 

.2 

•o 

[u 

4-1 

u 

o 

CD 

« 

3 

o> 

u 

■u 

a 

3 

O 

o 

o 

3 

CO 

•H 

3 

^ 

00 

•H 

Xi 

H 

60 

•H 

t 

■o 

01 

a 

§ 

0) 

s 

P 

a 

CD 

Ol 

0 

c/> 

w 

u 

DO 

J= 

O 

&       o       m 

H  M-l  4J 


M  CO 


C3 

4-1 

3 

a 

O. 

01 

§ 

-a 
u 

M 

00 

to 

a 

n) 

0) 

3 

0 

3 

W 

CO 

3 

O 

•H 

13 

•M 

•a 

■H 

A 

<m 

CO 

(I 

U 

o 

4J 

•H 

(-3 

CO 

R 

(J 

3 

T3 

> 

w 

CO 

c 

O 

01 

C 

Ol 

^ 

01 

en 

U 

01 

c*4 

a 

•H 

c 

4-1 

o 

M 

CO 

CO 

0. 

0) 

a) 

01 

to 

J= 

Ol 

•H      ^ 


CO 

0) 

> 

TJ 

to 

■3 

£ 

o 

to 

3 

4-1 

a 

» 

to 

4-J  4-J  :  : 


e    5 


CU  CM  C 

4J  O  O  00 

CO  iH  -H  C 

4J  U  H 

en  o  co  4-i 


.c   a  C   eg 


d    & 


C  0)  TJ 

3  4-1  rH 


to 

M 

M 

a 

01 

o 

M 

■H 

T> 

M 

01 

1 

01 

a 

4-1 

i2 

F* 

o. 

to 

CO 

3 

01 

M-l 

.c 

O 

M 

H 

u 

01 

10 

10 

> 

01 

01 

■H 

w 

!►. 

M 

CO 

O 

0) 

CO 

J= 

0 

•H 

u 

-a 

4J 

o 

CO 

(0 

■H 

o 

u 

u 

H 

0) 

CO 

3 

01 

3 

4-1       - 

CO 

0 

■H    3 

co 

4-1 

3 

Q. 

3   £ 
0 

c 

to 

U 

w  o 

0) 

4J 

•H 

to  o 

i 

•H 

H 

ex  o 

rH  eg  o  .c  eg 

ttj  -H  4J  4J  > 

3  x:  eg 

4J  3  TJ  CO  rH 

O  0)  c 

(0  M  4J  (0  1-1                        . 

k  o  «  h  «         V 

4-1  -M  rH  CX  3             lL 

C  u  eg  o        " 

o  eg  m  rH  ex 


o 

4-1 

co 

e 

0) 

c 

0) 

H 

eg 

•r4 

> 

•H 

Cf. 

It) 

eg 

4J 

■iH 

•H    O    O     O     >> 

4J  Rl     Q.H 


rH 

C 

M 

to 

•rl 

eg 

O 

-a 

3 

4J 

i 

CM 

01 

4-1 

3 

4J 

CO 

c 

M 

M 

co 

01 

oc 

CO 

CO 

.n 

> 

c 

a 

eg 

eg 

•H 

eg 

S 

CO 

*-l 

Q 

T) 

TJ 

to 

H 

^ 

H 

a. 

01 

eg 

3 

•H 

a 

ex 

4-1 

0 

u 

4J 

c 

3 

•H 

3 

X) 

eg 

O 

:*. 

U 

c 

eg 

I 

4J 

rj 

CO 

CM 

•rf 

CX 

o 

J3 

eg 

CO 

CO 

01 

n) 

>-. 

•H 

ex 

.e 

u 

CJ 

.e 

to 

H 

:=> 

a 

H 

u 

M  4J  *J 


§     -S 


C  4J  4J 


■a   i2 


A-89 


u 

a 

o 

o 

o. 

IM 

Q. 

o 

3 

•o 

0 

-n 

•o 

en 

u 

C 

m 

41 

•a 

a 

< 

c 

t> 

cu 

Wi    u         w 


O     t-H     *-l 


d 

ra 

•H 

rH 

bo 

01 

M 

id 

■H 

rH 
O 

g 

01 

d 

ii 

r-l 

<J 

01 

■n 

0) 

XI 

01 

a 

.n 

0 

IS 

Ul 

*j 

M 

0 

•H 

y 

a 

u 

T-l 

4-> 

01 

« 

> 

c 

•a 

u 

a 

B     * 


u  u  3 


c 

O 

Tl 

nl 

» 

c 

■-I 

& 

o. 

o 

01 

01) 

01 

o 

c 

n 

•r! 

o 

T1 

c 

M 

01 

M 

o. 

VJ 

3 

.O 

•o 

■ 

M     u     ^ 


.-I     r-{     -H 


CO 

g 

o 
|_  to 

cr  y 


o 

UJ 

o 
cr 
o. 

CO 

o 
cr 

2 
< 


cr 
tr 

UJ 

»- 

UJ 

o 

> 

cr 

UJ 
CO 


o 

o 


o 
u 


o 

o 

to 

UJ 

o 

cr 

O 

a 

UJ 

> 

UJ 

< 

cr 

-J 

UJ 

UJ 

z 

CO 

cr 

CO 

o 

<J 

u. 

CO 

_J 

CD 

< 

a. 

o 

z 

< 

z 
o 

M 

o 

UJ 

a 

z 

cr 

UJ 

X 
H 

a: 

< 

O 

< 

V) 

CO 

A-90 


nj         -u         *j 


CO 

to 

>n 

00 

c 

oi 

a) 

c 

•rl 

Vj 

> 

u        m       1-j 


*    3 


3 

eo 

4J 

XI 

4-1 

•J 

es 

O 

a 

a 

n 

■H 

(U 

•3 

x 

o 

£ 

g 

oi 

o 

•rl 

» 

3 

In 

to 

en  uh 

•H  UJ 

6  nj 

B  4J 

O  CO 


01   T3 

E    C 
o    aJ  u 


£  m  cj 

01    C^     01 


M    X> 

3    B 


to    In   rH 
tO 


e 

OT)     « 
*H     0)   Xi 

tH    3   4-1 

rH      01 


C  -H 
tO  3 
D.  cr 

•H     01 


4-1     !* 

u  u 

tO    -H 
P.    O 


•H  O 

O  01 

1-1  u 

to  -H 

a 

•h  x> 

ra  c 

^  to 


to  -a 


U  Ci.  4-1     01 


01     4-1  < 
01     (0 

to  c 

O0-H 

>*  c 

IH    TH  XI 

«     >  01 


ro  oi 
C  tsi  c 
■H        W 


tO  IH  01  01 
B  4-1  O  -H 
OI     O    -rl   rH 


C     01 


<4-l 


O. 


O  (X. 

01  CO  o 

4-1  OI  tO  tH 

01  -H  C  4J 

tO  Q  O  U 

CJ  N  (0 

OJ  C  -H  a. 

P  tO  M 

O  CO  <£  01 


CT>  ^8 

rH  <t  6-5 

01  >,  -o 

01  rH     C 

4J  0)     10 

10  4-1 


01     X     t/1   *4-i 

•     OHO 


CTi     10     tO    tH 


O     01     Ih    rH 
4J     U      O     O 


01    m  tO  O  - 

•H  CJ  -H  < 

h    O  4J 

10    01  C  to  X 

O.    01  fi  >  tI 

B  xi  oi  ti  -a 

o  £  oi  c 

(J     01  4-1  01  0) 

>  3  c  o. 

c    to  o  o  a 

H   J3  CO  O  < 


J5 
00 
3 
O 
M 


a) 

XI 

c 

B 

u 

^ 

OJ 

o 

to 

4-1 

UH 

60 

UH 

•a 

01 

o 

ai 

UJ 

tJ 

3 

T3 

•rl 

C 

4J 

3 

•H 

4J 

d 

O 

u 

01 

3 

01 

r-> 

>. 

X= 

X> 

0) 

4J 

c 

a 

01 

o 

■rl 

.Si 

•rl 

to 

to 

4J 

4-1 

4J 

10 

c 

i-i 

u 

c 

•H 

O 

01 

■H 

OJ 

T3 

R 

•-— 

e 

o 

3 

01 

O 

u 

4J 

4-1 

Pl, 

O 

01 

4-1 

x> 

IH 

01 

01 

4-1 

c 

tO 

TI 

■3 

o 

U 

•H 

c 

o 

o 

01 

o 

>-• 

•rl 

c 

to 

O 

XI 

•H 

» 

0) 

0) 

u 

tO 

rl 

§ 

x> 

rH 

id 

X) 

0) 
01 

to 

3 

a 

tfl 

•H 

ao 

O 

01 

4J 

oi 

5 

00 

a 

•H 

B 

o 

rH 

3 

•a 

■H 

■H 

o 

(0 

01 

4-1 

4J 

o 

01 

s 

o 

3 

o 

4-> 

•H 

OJ 

tfl 

XI 

01 

0) 

c-l 

rH 

a 

4= 

Pd 

o 

01 

4-1 

41 

o 

•H 

& 

to 

X! 

X 

4-1 

01 

4J 

u 

■s    5 


•rj  tfl 


S  H 

i!  o 

■H  ■> 

■M  C 


>. 

rH 

1 

0 

tH 

I4H 

i3 

4J 

rH 

S 

3 

a) 

01 

4-1 

tO 

01 

X 

M 

4-1 

tO 

n 

01 

01 

OJ 

a 

a 

01 

u 

01 

•H 

M 

rH 

O 

XI 

B 

3 

a. 

i  1 

01  iH 

4J  IH 

B  -rl 

O  D. 


£    2 


at 

XI 

OI 

01 

s 

4-1 

tO 

IH 

x: 

3 

•rl 

cr 

01 

3 

§ 

1 

c 

01 

01 

•H 

X! 

X) 

4-1 

■H 

01 

> 

■H 

c 

O 

o 

in 

X! 

4-1 


M  Q 


*<  rH 

rt  rH 


a 

^ 

HI 

4-> 

£ 

rH 

4J 

01 

3 

•-< 

«-j 

41 

3 

>> 

•M 

J3 

>, 

T3 

J3 

4) 

U 

•o 

<0 

HI 

H 

tJ 

01 

CO 

a 

M 

01 

01 

00 

c 

ai 

>> 

60 

oo 

kl 

01 

5s 

a 

kl 

01 

01 

a 

u 

01 

•J3 

CJ 

w 

a 

u 

w 

« 

s 

§ 

o 

o 

-e 

.c 

5 

oo 


u 

XI 
i-H 

ai 

e-e 

3 

4J 

1 

n 

§ 

01 

en 

On 

X 

«o 

i 

.o 

u 

c* 

0) 

t-i 

l-i 

ai 

•a 

H 

H-l 

•H 

0) 

o 

to 

u 

u 

U-l 

kl 

00 

•H 

u 

CO 

a 

O 

01 

01 

01 

•H 

CO 

T-| 

w 

Ps 

*--* 

oo 

P. 

o 

(0 

m 

in 

a 

CO 

l-l 

h 

ki 

00 

OS 

* 

0 

a 

o 

o-- 

a> 

U 

X 

IM 

r-l 

iH 

00 

3 

S 

1 

0) 

c 

o 

01 

in 

in 

01 

•3 

a 

o 

& 

r^ 

r-» 

4J 

4J 

a 

H 

Ch 

a> 

(0 

CO 

01 

o 

00 

kl 

.-t 

■H 

H 

u 

a 

T-l 

01 

g 

u 

IM 

■d 

.e 

i 

A 

tl 

O 

•o 

T) 

S 

ij 

01 

3 

c 

c 

00 

1-1 

O 

■H 

S 

co 

o 

§ 

o 

o 

B 

1 

M 

4J 

n 

■H 

>> 

5 

00 

1 

M 

Pi 

4J 

J3 

•o 

•o 

J 

m 

a 

i-i 

IS 

•o 

•o 

J! 

01 

to 

HI 

3 

g 

8 

§ 

01 
4J 

n) 

a 

o. 

C 

J3 

<H 

u 

co 

ki 

Jd  *H  M-) 


kl 

M 

CO 

3 

o 

H 

T3 

a. 

u 

M 

0 

(1) 

<kl 

a 

•H 

•O 

o 

-C 

a 

CO 

trj 

to 

01 

■a 

01 

kl 

c 
3 

HI 

M 

u 

CO 

to 

o| 

w 

M 

00 

X 

CO 
CO 
o 

10 

CO 
01 

1 

u 

01 

x: 

i-H 

O 

kl 

a. 

X 

i-l 

o 

CO 

m 

rH 

tn 

ki 

H 

O 

rH 

l-l  iH  Ph 


•H 

Fa 


CO 

ki 

V) 

01 

kl 

c 

-1 

01 

0 

00 

— 

.1 

3 

u 

M 

i-l       i-i 


Tl  o 


°         ^ 


T-l 

01 

kl 

n 

01 

01 

3 

£ 

co 

3 

01 

U 

4J 

10 

w 

kl 

CO 

01 

A 

J3 

s 

o 

CM 

kl 

o 

00 

01 

CO 

2 

o 

fr 

at 

3 

ki 

0. 

■H 

3 

01 

tr 

10 

.* 

CO 

D. 

CO 

co 

ID 

to 

s 

0) 

5! 

O 

0, 

ki 

CO 

00 

CO 

0) 

1 

3 
o 

0) 

s 

u 

X, 

M 

-G 

to 

CO 

U 

CO 

c>4  *J  M 

I  |    & 


A-92 


TABLE 

I 

ARIZONA    PUt LIC    SERVICE    a 

1973 

1973 

1975 

Estimated 

1975 

Planned 

Generating 

Forecast 

Force,"!  st 

Ki  !c.-.  i-.t 

Electric  Service 

Forecast  of 

Forecast  of 

Gen. 

Reserve 

Energy 

Encryy 

IjCVld 

Gun. 

Area  Population 

Pea):  Denand 

Peak  Demand 

Capacity 

Margin 

Requirements 

Pequ  i_rLT>onts 

F.lClOIb 

Capacity 

Kilowatt 

Year 

(Tliou  sands) 

(Megawatts) 

(IV^gawatts) 

(Itegamtts) 

(%) 

(106  kwhr) 

10r'  kutur 

W 

55.5 

1.03 

Pe-  C.ipita 

1955 

469 

359 

405 

34.5 

1744 

3V19 

60    . 

578 

651 

836 

30.6 

3208 

57.5 

1.45 

5639 

65  g 

678 

817 

14;  i 

78.3 

4214 

50.9 

2.03 

6215 

1970  3 

727 

1273 

165  3 

32.3 

5918 

5J.1 

2.."-. 

5140 

71  5 

761 

1407 

16'-r> 

22.2 

6752 

'  4.11 

2.:: 

1873 

72  £ 

791 

1659 

2CGS 

27.5 

7930 

54 . 5 

1.  -A 

10035 

73  = 

821 

1811 

2):)1 

22.8 

8427 

U8H0 

'■',.') 

2.',G 

1032b 

74 

856 
896 

2042 

2286 

2032 
2165 

25    1 
25';i; 

25.3 
21.0 

10271 
11272 

9G72 
98(>4' 

5'-..  3 

r..'.o 

2.JJ 
1 . 9'J 

1129J 

1975 

11009 

76 

930 

2542 

2394 

2834 

22.3 

12655 

11768 

50.1 

3.10 

L2G54 

77 

967 

2471 

2614 

3152 

22.5 

13588 

12780 

55.8 

3.26 

13216 

78 

1007 

2965 

2S82 

34?0 

20.3 

14688 

14322 

5G.7 

3.40 

14222 

79 

1047 

3184 

3134 

3415 

10.4 

15683 

15417 

56.2 

3.26 

14752 

1960 

1090 

3415 

3364 

3803 

14.1 

16697 

16072 

57.3 

3.49 

15479 

81 

1128 

3653 

3599 

4006 

12.3 

17740 

18350* 

5U.2* 

3.55 

162C8" 

62 

1169 

3920 

3838 

4570 

20.6 

18973 

19634* 

5P..4* 

3.91 

16790* 

83 

1208 

4197 

4082 

4631 

19.9 

20112 

21155* 

59.2* 

4.00 

17512* 

84 

1247 

4385 

5401 

25.0 

22672* 

59.0* 

4.33 

1P101* 

85 

1270 

4644 
Average 

5690 
Annual  C< <  jxsiind 

24.3 

Growth  Rates 

(*) 

24001* 

59.0* 

4.4!! 

1H39U* 

19C0-65 

3.2 

4.6 

11.0 

5.1 

7.5 

1.? 

1965-70 

1.4 

9.3 

3.7 

7.0 

1.9 

5. 5 

1970-75 

4.3 

11.2 

9.5 

10.0 

4.', 

(,.:• 

1975-80 

4.0 

8.4 

9.2 

7.0 

11.3 

!.(. 

7  .'• 

1980-85 

3.1 

6.6 

8.1 

7.3 

5.1 

;.: 

a  Arizona  Public  buys  power  and  energy  frcm  Salt  River  Project.     This  nowei:  and  energy  is  included  in  the  historical  and  projoctixl   figures. 

In  Years  1955-1974,  all  data  in  historical.     In  years  1975-1985,  all   lata  is  projected, 
b  Eased  on  historical  data  for  years  1955-1974  or  on  1975  forecast  foi   years  1975-1985.     Margin  is  calculated  as  percent  of  peak  demand  .^inus 
%  SR?  territorial. 
Forecast  energy  includes  pupping  energy  required  for  Montezuma  punpei  storage  generation. 

Data  and   projections  provided  by  Arizona  Public  Service   10/9/75. 


TABLE    II 
SAN  DIEGO  CAS  &  ELECTRIC 


1973 

1975 

1973 

1975 

Planned 

Gene  rat:ing 

Forecast 

Forecast 

Kilowatt 

Forecast  Of 

Forecast  Of 

Gen. 

Re:^rve 

Energy 

Energy 

load 

Cen. 
Capacity/ 

Kilowatt  Hrs. 

Population 

Peak  Demand 

Peak  Doimnd 

Capacity 

Margin   (1) 

Requirements 

fiequi  rcmunts 
(106kv)ur) 

Factor 

Per  Capita 

Year     (Thousands) 

(Megawatts) 

(Moqawatts) 

(Meqawntts) 

(2)    1%) 

(106kwhr) 

(1)  (I) 

CilpihT(l) 

(1) 

1955 

60  h 

1050 

670 

769 

1-1.8 

2835 

48.3 

0.73 

2700 

T-  "> 

bzt  o 

1150 

900 

1166 

2S.6 

3976 

50.4 

1.01 

3457 

1970  ^ 
71  0 

1350 

1330 

1519 

14.2 

5967 

51.2 

1 .  13 

4120 

1495 

1719 

15.0 

6586 

50.3 

72  t 

1610 

1846 

14.7 

7417 

52.6 

73  3 

1495 

2130 

4';.  5 

8707 

7652 

50. 4 

H 

7-; 

1528 
1564 

2000 
2100 

1498 
1619 

2036 
2236 

31.5 
33.1 

9663 
10933 

8191 
8896 

50.0 
65.4 

1.33 
1.41 

5360 
5608 

M 

1975 

1 

76 

1605 

2250 

1646 

2274 

3!  .2 

12183 

9392 

65.1 

1.39 

5852 

77 

1647 

2500 

1773 

2268 

27.9 

13246 

10133 

65.2 

1.39 

6146 

78 

1690 

2700 

1965 

2508 

27.6 

14358 

11106 

64.5 

1.40 

6572 

79 

1735 

2875 

2144 

2622 

22.3 

15566 

11977 

63.0 

1.51 

G903 

I960 

1780 

3250 

2351 

2622 

11.5 

16979 

12755 

61.9 

1.47 

7166 

SI 

1822 

3460 

2473 

2831 

14.5 

18431 

13413 

61.9 

1.55 

7362 

S2 

1865 

3790 

2598 

3215 

23.7 

20069 

14101 

61.9 

1.72 

7561 

83 

1909 

4000 

2734 

3542 

29.6 

20800 

14B33 

61.9 

1.86 

7770 

S-l 

1954 

4375 

2873 

3705 

29.9 

22400 

15596 

61.9 

1.90 

7982 

1935 

2000 

4600 

3023 

4123 

36.4 

24200 

16400 

61.9 

2.05 

0200 

AVERAGE  AtriUAL  CCMPCOND  GROWTH  RATES    (%) 


1960-65 
1965-70 
1970-75 
1975-80 
1980-85 


1.8 
3.2 

3.0 
2.6 
2.4 


6.1 

8.1 
5.8 
7.7 
5.2 


8.7 
5.4 
8.0 
3.6 
9.3 


7.0 
8.5 
9.2 
7.5 

5.2 


6.7 

5.1 

2.3 

5.1 

4.8 

6.0 

0.8 

4.7 

6.9 

2.7 

*In  years  1955-1974  ,  all  data  is  historical.     In  years  1975-1985,  all  data  is  projected. 

(1)  Based  on  historical  data  for  ycv-3  1955-1974  or  on  1975  forecast  for  years  1975-1985. 

(2)  Calculated  at  tiim  of  peak  demand,  without  consideraticn  of  scheduled  maintenance  or  forced  outages. 

Data  and  projections  provided  by  San  Diego  and  Electric  on  10/9/75. 
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TABLE    III 


Ttir 

1955 

I960 
1965 

19  ;o 

71 
73 
73 
74 

1975 
76 
77 
78 
79 

1930 

ei 

62 

83 

64 

1985 


Population 
(Thousands) 

4308 
5406 
6551 
7250 
7339 
7421 
7506 
7591 
767? 
7766 
7e59 
7957 
8060 
8166 
8275 
8337 
8503 
8623 
8743 


1973 

Forecast 
Of  Area(b) 
Peak  Demand 
(Megawatts) 


1136} 
12217 

13050 
13903 
14766 
15689 
16683 
17686 
18718 
19832 
20956 
22123 


1975 
Forecast 

Of  Area(b) 

Peak  Deiand 
(Megawatts) 

2454 

3972 

6034 

8556 

9817 
10317 
10535 
10279 
10712 
11202 
11722 
12287 
12864 
13471 
14075 
14751 
15542 
16286 
17081 


Southern  California  Edison  Conpany(a) 

1973 

Forecast 

Of  Area 

Cnergy 

Require- 

•rnnts(d) 

(ID6  kMir) 


Planned 

Cen. 

Capaclty(c) 

(Mej-watta) 

2778 

4619 

7C38 
11016 
11483 
12719 
13400 
13'. 50 
13/72 
13039 
14411 
14883 
15063 
15771 
If '.61 
17(122 
18369 
19SD2 
20322 


Generating 

Reserve(a) 

Margln(bMc) 

in 

13.2 
16.3 

17.5 
28.8 
17.0 
23.3 
27.2 
32.8 
28.6 
24.0 
22.9 
21.1 
17.1 
17.2 
17.0 
20.8 
21.4 
19.1 
17.2 


64582 
69194 
74295 
79342 
34727 
103?.!) 
96143 
102177 
IOC.  57 
115408 
121955 
128835 


1975 

Forecaat 
Of  Area 
F.nergy 
Require- 
ment s(d) 
(105  kWhr) 

14228 
22659 
34919 
50924 
54163 
57295 
59430 
56605 
58194 
59852 
62076 
65024 
67922 
71060 
74752 
78709 
.'".57 
3.J56 
02047 


Area      Kilowatt 
Load(a)C')   Gen.(c) 
Factor  (c)fd>  Capacity/ 
(t)       Capita 


66.2 
65.1 
65.1 
67.9 
63.0 
63.4 
64.4 
62.9 
62.0 
41.0 
60.5 
60.4 
60.3 
60.2 
60.6 
60.9 
61.0 
61.3 
61.5 


0.65 
0.85 
1.08 
1.54 
1.76 
1.74 
1.83 
1.80 
1.79 
1.79 
1.83 
1.87 
1.87 
1.93 
1.99 
2.10 
2.22 
2.25 
2.29 


Kilowatt  hre(d) 
Per  Capltr 

3303 
4191 

5306 

7024 

7380 

7721 

7918 

7457 

7580 

7707 

7899 

8172 

6427 

8704 

9033 

9385 

9771 
10148 
10528 


Average   Annual  Compound    Cr l 


1960-63 

4.0 

9.0 

9.0 

8.9 

1965-70 

2.0 

6.9 

6.9 

9.2 

1970-75 

1.2 

7.4 

4.6 

4.6 

1975-80 

1.2 

6.4 

4.7 

2.8 

1980-85 

1.4 

5.8 

4.9 

4.9 

Ratea  (Z) 

9.3 
8.4 
7.0 
6.8 
6.0 


9.0 
7.8 
7.7 
4.1 
5.3 


4.9 

4.8 

7.4 

5.8 

3.1 

1.5 

1.3 

2.8 

3.5 

3.9 

(a)  Based  on  hlatorleal  data  In  years  1955-1974  and  on  1973  forecast  for  ye'.n  1975-1983. 

(b)  Area  demand  •  Edison's  net  main  eyatei  demand,  tot.il  KVD  demand 'and  other  contractual  obllgatl  T4. 
(e)  At  time  of  area  peak  demand. 

(d)  Area  energy  requirements  "  Ediaon  net  main  ayatem,  total  MUD  transmitted,  ind  other  contractual  obligations. 
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Data  and  projections  provided  by  Southern  Callforul.1  Edison  10/9/75. 
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PEAK  DEMAND  (103MW)  vs.  RATE  OF  GROWTH 

(in  Kaiparowits  Market  For  Various  Years  as  Specified) 

Example:  In  1985,  5%  growth  rate  s  23.6  x  K^MW 
In  1985,  7%  growth  rate  =  29  x  103MW 


Peak  Demand  (103MW) 
40 


Projected  Supply  (K^MW) 


6 

%  Growth 


19851  Kaiparowits 


1982 

.1979 
^-1976 
1974 


FIGL    3    5 
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FIGURE    6 

ARIZONA  PUBLIC  SERVICE  COMPANY 

ENERGY  GENERATED  BY  FUEL  TYPE 

1063  THROUGH  1985 
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FIGURE    7 
SAN  DIEGO  GAS  AND  ELECTRIC  COMPANY 
ENERGY  GENERATED  BY  FUEL  TYPE 
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FIGURE    8 
SOUTHERN    CALIFORNIA   EDISON 
ENERGY    GENERATED   HY    PUEL  TYPE 
19C0   THROUGH    1985 
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TABLE    I  / 


GENERATING   CAPACITY   /HW/    (        f\GY   /I0°   KWHR/) 


HYDRO 

OIL   AND   GAS-7 

N'JL"  AR 

COAL   LESS 
KAIPAROWITS 

COAL 
KAIPAROWITS 

TOTAL 

Capaci  ty- 
12/31/74 
(Energy  Genera 
Generated 
Dur i  ng 
1973) 

APS 

SDG&E 

SCE 

4.9 
(36) 

1,101.7 
(2,242) 

— 

1,036.8 
(5,914) 

— 

2.503.7 

(9,672) 

— 

1.988' 
(6,629) 

86 

('•S3) 

— 

— 

2,074 
(7,253) 

1,310s 
(6,356) 

9,352 
(30,^70) 

!''■ 
(2,496) 

1.653 
(8,505) 

t  "™ 

13, 53^ 
(56,605) 

Scheduled 
Addi  t  ions   of 
Capaci  ty 
1975-1985 

APS 

SDG&E 

SCE 

225 

255 

714 

1405.5 

540 

3186. I-7 

-- 

452 

ru 

-- 

702 

2,069 

29 

3,126 

2,140 

-56 

1,164 

6,367-t/ 

Capac  i  ty 
12/31/85 
(Energy 

Generated   During 
1985) 

APS 

SDE-E 

SCE 

229.9 
(461.0) 

1,356.7 
(1,468.3) 

7l't 
(4.55/) 

2,442.3 
14,721.7) 

540 
(2,773.9) 

5. 689.  &/ 
(24,001 )h' 

— 

2,440 
(6,618) 

1  ,0  H 
(5.-I5) 

— 

702 
(4,625) 

4.43 
(17,058) 

1,339 
(6,088) 

12,478 
(50,666) 

2, '■■"'* 
(17^59) 

1,597 
(9,153) 

1,164 
(7.584) 

I9.904&/ 
(92.047) 

a/      1974  capacity   Includes    127.5  MW  coal    purchases   and  232.8  ill  ^as   and  oil    purchases. 

b/      1974  energy    total    Includes    1480   x    10°   kwh   net   purchases. 

c/      Includes   277  mw  of   firm  purchases,    310  mw  of  mwd  capacity   aid   reduced  by   119  mw  due   to  adverse. winter  hydro 

d_/        derate 

d/   Includes  980  mw  of  purchases  and  reduced  by  71  mw  of  off-system  losses  and  29  mw  of  hydro  derate. 

e/   Additions  include  46.6  mw  net  additional  purchases. 

U      Includes  -  370  mw  of  purchases,  234  mw  from  fuel  cells  Installed  1981-1985,  and  100  mw  from  geothermal. 

3/   1935  capacity  Includes  406.9  mw  purchases. 

h/      1985  total  includes  19.1  X  10°  kwh  net  sales  and  609  x  10"  kwh  pump-back  energy  from  Montezuma  pumped  storage 

generation. 
\J      Includes  234  mw  of  fuel  cells,  100  mw  of  geothermal,  and  565  mw  of  purchases,  reduced  by  55  mw  of  off-system 
losses. 
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Fixed,   OOL 50. 88/10 

BTl' 
Fuel<£=0.70)-$0. 94/10 

BTU 


^t .62/10  BTl 


Cas-l  lrcil    I  lectrlc 

Generating  sutlon  . 
Fixed,   0c!l-$0.01.1/kuh 
Fueli£=n.  |.l)-S0.014/kwn 


50.027/kwli 


Cns-Flred    Llectrlc 
General  In;    Station 
Flxrd,   O,MI-$0.013/kwh 
ruel<e-0.  lH)-$0.028/kwl 


;0.0M/kwli 


Oll-Flte.l  1  lectrlc 
Central inc  rtatlon 
Fixed,   0/u'l-5(l.013/Vwli 
Fuel(£=0.1M-$0.016/kvd 


EiinMnlssion  Line 
).O04/kvhl£.=0.90> 


_>nl   Transport 
.1  I    Iraln/Slurrv 
I,  Mine 


I  rrnsinlsslon   Line 
',  ).U04/kwh(£=0.90) 


II. su   UTU  Gas   ripellne 
: '  1.30/10  BTUl£=0.95> 


transmission  Line 
!  ).004/kwhl£=0.90) 


Mieh   BlU.Cas   Pipeline 
,1.10/10   DTU(£=0.95) 


1  t 'jiiLirnl  sslnti   Line 
SJ.004/kvMt=0.90) 


k 


111-14 
Southern  C.il  if  ornia. 


$1.63/10  BTU 


$3.18/10   BTU 


^"ASriSlSriuaaafsa 


Option   A 
$0.0?7/KI. 


1 


£=0.34 


Coal-Fired  Electric 
Crnerating  Station 
(See  DlseubSion  In 
Srcllon  IV. p.) 

xa-c 


Option  B 

$0.031/kvh 

(0.034/kuh* 


Gas-Fired  Electric 
Generating  Station 
Fixed,  0&M-$0.013/kwh 
Fuet(£=0.3(O-$0.014/kul 


£'0.26 

0|itlon    r 

$0.027/kuli 

(0.03n/kwli)« 


Option   C 

$0.045/kvh 

(0.0/,n/kuhl« 


Gat 
Gen 
Fix 
Fuel 


Fired   Electric 
rating  Station 
d,   0&M-$0.013/kv.h 
(t=0.38)-$0.02Hkvh 


Optic 
$0.0' 


£=0.22 


Ll<]u 

Flee 

Stn 

Fixe 


ifled  Con  1 -Ft  red 
trie  CcncratliiR 
Hon 

IV.H.$0.0l3/kuh 
Fuel(£=0.38)-$0.016/kwl 


£=0.24 

Option  G 
$0.029/kwh 
in  r>3>/k„M» 


£=0.25 


FIGUR)'  IX 


Table  XI 


♦Cost  figures  in  parentheses 
based  on  Southern  California 
Edison  estimates  of  gasification 
ant)  liquefaction  costs. 


I 

H 


:   Option 

Cost*     : 
($/kwh)    :   Efficiency** 

Remarks                 : 

A 

.027    :       .34 

This  is  the  utilities'  preferred  option;  : 
it  provides  the  lowest  cost  power,  it  : 
makes  most  efficient  use  of  coal  resources: 
and  it  involves  the  least  technological  : 
uncertainty.                            : 

:      B 

.031    :       .26 
(.034)"**! 

Options  B  through  G  have  been  rejected  on  : 
grounds  that  (1)  they  involve  unproved    : 

:      C 

.045    j       .21 
(.040)"**j 

"  technologies  (and  hence  there  is  poten-  : 
tial  for  substantial  cost  growth)  and  : 
(2)  that  the  power  thereby  generated  costs: 

D 

.023    !       .24 
(.036)***. 

more  at  the  point  of  entry  to  the  distri-  : 
bution  system  than  would  be  the  case  with  : 
power  from  the  proposed  project.   In  addi-: 

r  tion,  the  utilities  would  choose  Options  A: 
through  D  in  preference  to  Options  E,  F,  : 
and  G,  because  the  former  uses  Utah  water.: 

i.  This  relieves,  to  some  extent,  the  utili-  : 
ties'  problems  in  securing  cooling  water  : 
for  generating  stations  located  close  to  : 
their  market  areas.                      : 

:      E 

.041    :       .22 
(.036)***: 

F 

.027    :       .27 
(.0301***1 

:      G 

.029    :       .25 
t     (.032f**: 

♦Cost  of  electric  power  (1974  dollars)  at  point  of  entry  into  Southern  California 
distribution  system.   Costs  at  point  of  entry  into  a  Arizona  distribution  system  are 
approximately  the  same  except  that,  in  comparison  with  the  California  options,  trans- 
portation of  electric  power  is  relatively  less  costly  than  in  pipeline  transportation 
of  gas  or  liquid. 

♦♦Efficiency  with  which  energy  origin,'  lly  stored  in  coal  is  converted  into  electric 
energy  as  measured  at  point  of  entry  into  Southern  California  distribution  system. 

***Cost  estimates  in  parentheses  are  I  ^sed  on  Southern  California  Edison's  forecast 
cost  of  coal  gasification  and  liquefa  tion. 
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Kaiparowits  Project  As 
Proposed  (Including 
Transmission  Line) 


Investment 
(Billions  of  Dollars) 


$1.43 


TABLE    XII 

Steel                   Concrete 
(Tons)                    (Tons) 

Land 
(Acres) 
11,610 

Engineering 
M/Yrs 

755 

Skilled            Energy 
Workers             Resources 
M/vrc          Consumed/Yr 

55,400                     11,550 

7,310        9xl06    tons    coal   plus 

transmission    line 

losses    (See   Assumption 
4). 

Coal  Burning  Generating 
Station  in  Southern 
California  (Including 
Railroad  Requirements) 


$1.48 


91,400 


11,500    18,660 


710 


7,200   9x10°  tons  coal  plus 
diesel  oil  for  RR 
(See  Assumption  4) . 


3000  Megawatts  of 
Nuclear  Generating 
Capacity  in  Kaiparowits 
Market  Area  (No  Transmission) 


$1.28 


38,080 


28,250 


1,570    2,008 


11,670 


3000  Kgm 
U2  35 


ASSUMPTIONS: 


1.  Transmission  line  assumed  from  Kaiparowits  to  Mohavi;  for  case  of  Project  as  proposed. 

2.  Length  of  railroad  alignment  assumed  to  be  twice  that  of  transmission  line  for 
case  of  rail  transport  of  coal. 

3.  These  estimates  are  approximate  -  based  on  minimum  engineering  -  accuracy  range  is 
±  25%. 

4.  Transmission  line  losses  and  energy  consumed  by  rail  transport  are  both  5%  to  10% 
of  energy  generated. 
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Commission's  Report  on  Ten-Year 
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APPENDIX   1-2 

STATE  OF  CAIIFORNIA      THE   RESOURCES  AGENCY  EDMUND   G.   BROWN   JR..   Governor 


ENERGY  RESOURCES  CONSERVATION 
AND  DEVELOPMENT  COMMISSION 

455  CAPITOL  MALL,  FIRST  FLOOR 
SACRAMENTO.  CALIFORNIA   95814 


August  29,  1975 


Richard  L.  Maul  1  in,  Chairman 
Energy  Resources  Conservation 
and  Development  Commission 

Dear  Commissioner  Maul  1  in: 

Enclosed  is  the  Forecasting  and  Assessments  Division's  staff  report  on  their 
technical  evaluation  of  the  California  Public  Utilities  Commission  ten-year 
forecast  of  electricity  loads  and  resources.  The  report  contains  two  sections, 
a  brief  summary  and  a  technical  analysis  of  the  forecasts  and  methodologies 
used  by  the  California  Public  Utilities  Commission  (CPUC)  and  the  major 
utilities  in  the  development  of  their  forecasts.  The  major  findings  of  the 
staff  report  may  be  summarized  as  follows: 

1.  The  CPUC  forecast  is  subjective  and  judgmental  and  not 
based  on  the  use  of  accepted  analytical  techniques. 
Neither  the  assumptions  nor  the  methodology  are  made 
explicit. 

2.  No  alternatives  were  evaluated  in  the  CPUC  forecast,  nor 
is  there  any  way  of  determining  the  sensitivity  of  the 
forecasts  to  economic,  environmental,  demographic  or  insti- 
tutional changes.  Since  the  forecast  is  judgmental  and 
inadequately  documented,  it  is  impossible  to  estimate  its 
reliability.  Mandatory  conservation  measures  were  not 
considered. 

3.  There  is  a  wide  variation  in  the  forecasting  techniques 
used  by  the  major  public  utilities  and  the  CPUC. 

4.  Most  importantly,  the  CPUC  report  did  not  adequately  analyze  the 
implications  of  its  forecast.  An  adequate  conditional  forecast 
would  be  structured  so  as  to  clearly  indicate  the  costs  and 
risks  associated  with  any  decision  on  capacity  expansion,  in- 
cluding the  potential  impact  of  delays  in  order  to  obtain  better 
information  on  conservation  potential. 

This  report  represents  only  minor  modifications  to  the  earlier  draft  report; 
these  minimal  modifications  were  based  almost  entirely  on  the  clarification 
of  minor  inconsistencies  typical  of  those  found  in  any  preliminary  draft. 
The  main  thrust  of  the  conclusions  remains  unchanged. 


A-125 


Commissioner  Maullin 
August  29,  1975 
Page  2 


One  difference  between  the  draft  and  final  reports  is  that  the  presentation 
of  the  example  forecasting  methodology  has  been  put  in  better  perspective. 
The  decision  to  restructure  this  example  presentation  was  based  on  its  al- 
most universal  misinterpretation.  The  example  is  presented  merely  as  an 
illustration  of  a  possible  methodological  improvement  and  not  as  a  numerical 
forecast  to  be  used  for  siting  decisions. 

We  hope  that  thr$"~report  proves  a  useful  input  in  the  continuing  Commission 
del iberations. 


PHIL_IP~S.  MITCHELL,  Ph.D. 
Chief,  Forecasting  and 
Assessments  Division 
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NOTE 
The  objective  of  this  report  is  to  outline  the  results  of  a  staff  evaluation 
of  the  electricity  demand  forecasts  made  by  the  California  Public  Utilities 
Commission  and  the  major  California  utility  companies  for  the  period  1975  to 
1984,  as  required  under  General  Order  Number  131  of  the  California  Public 
Utilities  Commission.  This  report  was  prepared  by  the  Forecasting  and 
Assessments  Division  of  the  California  Energy  Resources  Conservation  and 
Development  Commission  in  fulfillment  of  the  requirements  of  AB  1575, 
Section  25536. 
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Pacific  Gas 
&  Electric  (PG&E) 


Los  Angeles  Department 
of  Water  &  Power  (LADWP) 


Southern  California 
Edison  (SCE) 


San  Diego 
Gas  &  Electric  (SDG&E) 


Demographic  Variables 

I 

historical  data  re- 
ported; source  not 

Birth  rate 

historical  data  not 
reported 

projections  not 
reported 

apparently  not  used 

specified 

projection  of  1 .8  - 
2.1  par  woman 

basis  for  projection 
not  reported 

apparently  not  used 

migration  rate 

historical  data  not 
reported 

apparently  not  used 

historical  data  re- 
ported; source  not 
specified 

apparently  not  used 

projections  not 

reported 

projection  of  100,000 

/yr.  for  State  based 

upon  Department  of 

Finance  projections 

population 

historical  data  re- 

historical data 

historical  data  re- 

data reported;  source 

ported 

reported 

ported;  source  not 

not  specified 

Source:  Department  of 

specified 

Finance 

projections  based 

projections  based  upon 

Report  74P-1 

upon  City  of  L.A. 

projection  of  1 .2  - 

Department  of  Finance 

Planning  Dept. 

1 .3%  annual  based 

D-100  Series 

projections  based  on 

upon  Cohort-component 

Department  of  Finance 

model 

D-100  series 

population-customer 

historical  data  re- 

apparently not  used 

historical  data  re- 

number of  customers 

ratio 

ported:  source  not 

ported;  source  not 

forecast  from  pop- 

specified 

specified 

ulation  projections 

projection  of  1.0% 

projection  of  3.01  - 

annual  decline 

2.78  per  customer 

basis  for  projection 

..dsls  for  projection 

not  reported 

not  reported 

O        i—        i- 


•»-  CO 


CO         •!- 


2  <D 

O        ■— 


01  •— 
■O  -r- 
3  O 


r-         ■—  <U 


<D         I—         1-         1- 


to         -i- 
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PGiE 

LAOWP 

SCE 

SOG&E 

Income  &  Business  Activi- 
ties Variables 

Gross  Nat'l.  Prod. 

historical  data  not 
reported 

projections  not 
reported 

apparently  not  used 

historical  data  re- 
ported in  written  sub- 
missions 

forecasts  from  pro- 
jections of  productivi- 
ty, etc. ,  furnished  in 
written  submissions 

historical  data  re- 
ported; source  not 
specified 

projection  of  4.1% 
annual  growth  from 
UCLA  study 

Gross  State  Product 

historical  data  not 
reported 

projections  not 
reported 

apparently  not  used 

historical  data  re- 
ported; source  not 
specified 

2.9%  annual  growth 
rate  based  on  assump- 
tions re  productivity 
changes,  etc. 

apparently  not  used 

Real  Disposable 
Personal  Income 

historical  data  not 
reported 

projections  not 
reported 

historical  data 
reported  in  written 
submissions 
projections  not 
reported 

historical  data  re- 
ported; source  not 
specified 

projection  of  2.9% 
annual  growth  by 
assuming  RDPI  x  GSP 

historical  data  report 
source  not  specified 

projections  based  on 
UCLA  study 

Employment 

historical  data  not 
reported 

projections  not 
reported 

historical  data 
reported  in  written 
submissions 
projections  not  re- 
ported 

historical  data  re- 
ported; source  not 
specified 

projection  of  1.7% 
annual  growth  rate 

basis  not  reported 

apparently  not  used 

Business  Indices 

historical  data  not 
reported 

projections  not 
reported 

historical  data  re- 
ported In  written  sub- 
missions 

projections  not  re- 
ported 

apparently  not  used 

apparently  not  used 

TABLE  I  (cont.) 
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PG&E 

LADWP 

SCE 

SOGSE 

Price  Variables 

average  price  of 
electricity 

historical  data 
reported  in 
interrogatory  response 
projections  not 
reported 

historical  data 
reported  in  written 
submissions 

0-4%  annual  growtr. 
projected 

historical  data 
reported  in  response 
to  interrogatories 
projections  not  re- 
ported 

historical  data 
reported  in  response 
to  interrogatories 
projections  not 
reported 

marginal  price  of 
electricity 

historical  data  not 
reported 

projections  not  re- 
ported 

historical  data  not 
reported 

figures  not  projected 

historical  data  not 
reported 

projections  not 
reported 

historical  data  not 
reported 

projections  not 
reported 

price  of  natural  gas 

i 

ro 

historical  data  not 
reported 

projections  not  re- 
ported 

historical  data  not 
reported 

figures  not  projected 

historical  data  not 
reported 

projections  not  re- 
ported 

historical  data  not 
reported 

projections  not 
reported 

End  Use  Variables 
appliance  saturation 

historical  data  not 
reported 

projections  reported; 
basis  not  specified 

reported  in  answers 
to  interrogatories 

historical  data  re- 
ported; source:  Bien- 
nial Saturation  Survey 

projections  reported 
based  on  multiple 
regression  analysis 

apparently  not  used 
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PG&E 

LAOWP 

set 

SDC&E 

- 

Model  Specification  & 
Method  of  Estimation 

Model  not  separated 
by  customer  class: 

Residential  Customer 

Model  specification 

Total  Sales  c 

Model  specification:* 

Model  specification:* 

Sales  , 

not  reported 

b0  + 

1.  RCUSt=  POPt/PCRt 

2.  ARUt-  ARUt-1= 

1.  RCUSt=  a  +  b  POPt 
+  c  RDPIt 

Method  of  estimation: 

bt  POnx  + 

a  +  b  (RDPIt-1  - 

+  d  LGPOPt 

\ 

regression 

RDPIt-2  ) 

+  e  LGPIt 

b2  BUS.  INDEX  + 

c  (TEt  -  TEt-1) 
3.  TRUt=  RCUSt  x  ARUt 

2.  ARU  =  a  +  b  LGPOPt 
+  c  RDPIt 

Uses  "no 
formal  or  Informal 

b3  PRICE 

Method  of  estimation: 

+  d  LGPOPt 
+  e  LDPIt 

\ 

statistical  model" 

regression 

3.  TRUt=  RCUSt  x  ARUt 

Method  of  estimation: 
regression 

Commercial 

Model  specification 

See  residential 

Model  specification:* 

Model  specification:* 

not  reported 

customer  sales 

1.  CCUSt=  f (RCUSt) 

2.  ACUt  -  ACUt-1  = 

TCU  =  f(P0P*  RDPIv 
t)    t) 

GNP 

Method  of  estimation: 

a  +  b  (GSPt-1  - 

t) 

regression 

GSPt-2) 
+  c  (RDPIt-1  - 
RDPIt-2) 

Method  of  estimation: 
principle  components 

Uses  no  formal  or 

+  d  (TEt  +  TEt-1) 

Informal  statistical 

3.  TCUt=  CCUSt  x  ACUt 

model 

- 

Method  of  estimation: 
factor  analysis 

Industrial 

Model  specification 

See  residential 

Model  specification:* 

Included  in  commercial 

not  reported 

customer  sales 

TISt  -  TISt-1  = 

a  +  b  (GSPt  -  GSPt-1 

model 
) 

Method  of  estimation: 

regression 

*  'ymbol  definitions  are  listed  at  end  of 

Uses  no  formal  or 

summary  table. 

Informal  statistical 

model 

TABLE  I  (cont.) 
SUMMARY  Of  UTILITY  SUBMISSIONS  FOR  G.O.  131 


PG&E 

LADWP 

SCE 

SDG&E 

Other  Public  Authority 

Model  specification 
not  reported 

See  residential  customer 
sales 

0PAt=  a  +  b  TRUt 

Method  of  estimation: 
regression 

assumed  constant 

Resale 

Model  specification 
not  reported 

See  residential  customer 
sales 

ResaleT= 

a  +  b  (TRUt  +  TCUt  + 
TIUt) 

Method  of  estimation: 
regression 

NA 

Data 
i 

Time  series  1961-74 

Time  series  1959-74 

Cross  section 

Time  series  1964-74 

Time  series  1956-72 

Conservation  Proqram 
Effects 

No  explicit  conservation 
measures  listed;  overall 
effects  assumed  captured 
by  price  adjustments. 

No  explicit  conservation 
effects  listed. 

No  explicit  conservation 
measures  listed;  overall 
effects  assumed  captured 
in  a  conservation  and 
price  model . 

No  explicit  conservation 
measures  listed;  overall 
effects  assumed  captured 
by  price  adjustments. 
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Table  1 -Continued 


SUMMARY  OF  UTILITY  SUBMISSION  FOR  G.  0.  131 


RCUS  =  number  of  residential  customers 

POP  =  population/LGPOP=log  of  population 

PCR  =  population  -  customer  ratio 

ARU  =  average  annual  usage  per  residential  customer 

RDPI  =  real  disposable  personal  Income 

LGPI  =  log  of  real  disposable  personal  Income 

TE  =  total  employment 

TRU  =  total  residential  usage 

CCUS  =  number  of  commercial  customers 

ACU  =  average  annual  usage  per  commercial  customer 

TCU  =  total  commercial  usage 

GNP  -  gross  national  product 

GSP  ■  gross  state  product 

TIU  -  total  Industrial  usage 

OPA  -  other  public  authority  sales 

RESALE  =  resales  to  other  utility  companies 
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1  Weighted  average  price  from  Table  2. 
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TABLE    2 
ANALYSIS  OF  SOUTHERN  CALIFORNIA  EDISON  FORECASTING  EQUATIONS 


Dcpondcnt 

Time    | 
Period 

Constant 

Independent  Variables 

R2 

F 

p 

Durbin 

Variable 

aempl 

ACDY 

EMPL 

CDY 

!>R 

(Ho:  p=0)     (Ho;  p  =  1) 

&  Watson 

1 .     aRKWH 

1965-73 

774.50 

-    .93 
(-1.42JT 

117.66 
(      .98) 

.26 

8.37* 

2.90 

T.    ARKWH 

1965-74 

648.34 

-    .39 
(-    .24) 

55.11 
(      .19) 

.01 

.00036 

1.14 

1".    ARKWH 

1960-74 

623.73 

-    .44 
(-    .33) 

70.08 
(      -29) 

.01 

.0006 

1.16 

2.        RKWH 

1960-74 

-14,154.14 

1.68 

(1.54) 

* 

208.68 

(   1.69) 

* 

.98 

293.9** 

.62 

2'.      RKWH 

1960-74 

-14,288.59 

.29 
(    -38) 

407.66 

(   4.10) 
** 

.99 

594.00** 

.66 
(3.26)**        (1.68)* 

1.83 

3.        RKWH 

1960-74 

-11,301.6 

397.0 
(22.69) 

** 

.97 

514.8** 

.44 

3'.      RKWH 

1960-74 

-13,988.4 

443.4 
0^07) 
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145.7** 
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(3.25)**        (1.67)* 

1.92 

4.        RKWH 

1960-74 

-15,696.15 

438.83 

(12.08) 

** 
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(  1.30) 
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293.9** 

.64 

4'.     RKWH 

1960-74 

-12,740.35 

435.01 

(10.24) 

** 
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(-     .54) 
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.67 
(3.41)**       (1.68)* 
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TABLE  2   (contd) 


Dependent 

Time 
Period 

Constant 

Independent  Variables 

R2 

F 

P 

Durbin 

Variable 

AGSP 

GSP 

PI 

PC 

(Ho-.  p=0)     (Ho:  p  =  l) 

&  Watson 

5.     AlKWH 

1965-73 

631.06 

42.60 
(        .68) 

.06 

.462 

1.50 

5'.    AlKWH 

1965-74 

128.64 

197.52 

(     2.57) 
** 

.45 

6.60  * 

1.45 

5".   AlKWH 

1960-74 

118.73 

195.55 

(     3.16) 
** 

.45 

9.99* 

1.46 

6.        IKWH 

1960-74 

-  7,163.0 

269.67 

(   30.52) 

** 

.99 

931.5** 

.93 

6'.      IKWH 

1960-74 

-  6,569.5 

260.31 

(   11.10) 
** 

.99 

123.2** 

**-61 
(2.90)           (1.85)* 

1.47 

7.        IKWH 

1960-74 

-  4,999.8 

262.53 

(  37.73) 

** 

-177.95 

(-     3.34) 

** 

.99 

594.0** 

1.32 

~  7'.      IKWH 

1 

1960-74 

-  5,425.9 

268.29 

(   29.75) 

** 

-181.25 

(-     3.41) 

** 

.99 

594.0** 

.24 
(.903)           (2.94)* 

1.87 

8.       CKWH 

1960-74 

10,580.2 

256.97 

(   19.32) 

** 

.97 

373.3** 

.51 

8'.     CKWH 

1960-74 

-12,101.6 

274.18 

(     9.47) 

** 

.98 

87.68** 

.65 
(3.20)**        (1.72)* 

1.28 

9.       CKWH 

1960-74 

-11,087.0 

260.26 

(  10.91) 
*+ 

16.32 
(          -17) 

.97 

194.0** 

.54 

9".     CKWH 

1960-74 

-  8,988.4 

261.39 

(     8.17) 
** 

-136.41 
(-     1.761 

.99 

594.0** 

.70 
(3.70)*          (1.56)* 

1.36 

*    Significant  at  10%  level  with  a  one-tail   test. 

**  "  "       5%       " 
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TABLE  3 


Variables 


Price  Variables: 


Ave  raj*,  i*  Price  of 
Electi icity 


I  I'rloc 

cf  Ui  "  ■    |  '. 


Comments 


Variables 


Historical  data  reported 
In  inter rog.  response. 

Pro  jo«:t  Ions  not  reported. 


Historical  data  not 


Pro    tins  not  reported. 


I  Natural 


i      it-.il  data  not 

r.-;».  i  '<-d. 

Prolwtlons  not  reported. 


Demographic  Variables: 
Birth  Rate 


Cross  section 

Time  set  Us  19r-3-74 


Migration  Rate 


Population 


Top  -  Customer 
Ratio 


Historical  data  reported; 
Source  not  specified. 

Projection  of  1.8  -  2.1 
per  woman. 

Basis  for  projection  not 
reported. 


Historical  data  reported; 
source  not  specified. 

Projection  of  100,000/yr. 
for  State  based  upon 
Department  of  Finance 
projections. 


Historical  data  reported; 
source  not  specified. 

Projection  of  1.2  -  1.31 
annual  based  upon  Cohort- 
component  model. 


Historical  data  reported; 
source  not  specified. 

Projection  of  3.01  -  2.78 
per  customer. 

Basis  for  projection  not 
reported . 


Income  &  Business 
Activities  Variables: 


Cross  Nat'l.  Prod. 


Gross  State 
Product 


Real  Disposable 
Personal  Income 


Historical  data  reported; 
source  not  specified 


Historical  data  reported; 
source  not  specified. 

2.9%  annual  growth  rate 
based  on  assumptions  re 
productivity  changes, 
etc. 


El  lploym^nt 


Business  Indices 


Historical  data  reporled; 
source  not  specified. 

Projection  of  2.97i  annual 
growth  by  .issuning  RLTI  " 
CSV. 


Historical  data  reported; 
source  not  specified. 

Projectl'-n  of  ]  .  IX   annual 
growth  rati;. 

Basis  not  reported. 


Apparently  not  used. 
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SUMMARY  OF  SCE  FOKDCAST1NG  MODEL 
TABLE  4* 


C-ist  >r.er  Class 

Model 

Customer  Class 

Model 

.    Specif  ii.it  ion  & 
::   tliud  of   fstii-al  ion: 

Mouol   Specific      ion  & 

Method  of   F.stlmatlon:    (Contd.) 

Residential    Customer   S.iles 

Model   specification: 

Commercial 

Model    specification: 

1.      RCUSt   =■   POPt/PCRt 

1.      CCUSt   =  f (RCUSt) 

2.  ARUt   -  ARUt   -   1   - 

a  +  b    (RDPIt    -   1   -  RDPIt   -   2) 
c    (TEt   -  TEt   -   1) 

3.  TRUt    =  RCUSt   x  ARUt 

Method  of   estimation:      regression. 

2.  ACUt    -   ACUt    -   1  = 

a   +  b    (CSri   -   1  -  GSPt   -   2) 
+  c    (KM'It    -   1   -   RDPIt  -  2) 
+  d    (TEi    +  TEt   -   1) 

3.  TCUt   -  CCUSt   y.  ACUt 
Method  of   estimation:      factor 

analysis. 

Industr ill 

Model   specification: 

Other  Public  Authority 

OPAT   =  a  +  b  TRUt 

TISt    -  TISt   -   1   = 

a  +  b    (GSrT    -  CSPt   -   1) 

Method   of   estimation:      regression 

K«r..:le 

Resale     ■ 

a  +  b    (TRUt   +  TCUt  +  TIUt) 

Method  of   estimation:      regression. 

Conservation  Effects 

No  explicit  conservation 
measures  listed;  overall 
effects  assumed  captured  in 
a  conservation  and  price  model 

For  a  cc  plete  list  of  syn.bol  definitions,  see  Table  1. 
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SUMMARY  OF  SCE  FORECASTING  MOREL 


TABLE   4 
(Continued) 


4-  r-  -l- 


l/l  -t- 


Cu>*omt.'r  CI.t  s 


r.ir.ir.ot.r   I  st  If:.itP3  & 
Confidence  Statistics: 


RisUk-ntial 


Commercial 
Iniustrl.il 
OIVi 

Resale 


Model  * 


6  -   34.35,      fi  -   .70,     R2  -    .855 
(.62)  (.25) 


159.38 
(3.12) 
.432 
(43.0) 


.077 
(153.) 


R2   -    .887 
...    R2  -   .997 

R2  -   .987 


Customer  Class 


*  Statistics  refer  to  coefficients  in  equations  listed  on  previous  page. 
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SUMMARY  OF  INDEPENDENT  VARIABLES  IN  SDC&E  FORECASTS 
TABLE  5 


V  1 1  i  j  :  '.  e  s 

Conments 

Variables 

Comments 

Variables 

Comments 

Pi-l.  e  Vnrli  >  ies: 

r    r.-ice  of 

Eli  ■:'.:  !r  -.  ty 

Historical  data 
reported. 

Projections  not  reported. 

Demographic  Variables: 
Birth  Rate 

* 

Income  &  Business 
Activities  Variables: 

Gross  Nat'l  Prod. 

Historical  data  reported; 
source  not  specified. 

Projection  of  4.1%  onnu.il 
growth  from  UCLA  study. 

il  pi  i  • 
r  Eltctriclty 

Historical  data  not 
reported. 

Projections  not  reported. 

Migration  Rate 

* 

Gross  State  Prod. 

* 

Pi  ice  of  :  ittitnl 
Cos 
i 

Historical  data  not 
reported. 

Projections  not  reported. 

Population 

Data  reported;  source 
not  specified. 

Projections  based  upon 
Dept.  of  Finance  D-100 
series. 

Real  Disposable 
Personal  Income 

Historical  data  reported; 
source  not  specified. 

Projections  based  on  UCLA 
study. 

En )  l'3«  V.u  i-'ible  I : 

'l   II.  •,<■■  S  .1  ■•!- 

1.... 

* 

Pop  -  Customer 
Ratio 

* 

Employment 

* 

!•■,. I 

Tine  ;,c  lira  1936-72 

Business  Indices 

'Apparently  not  u'.cd. 
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SUMMARY    UK    SDC&E    FORECASTING   MODEL 
TABLE    ft 


Cunt   ncr   Gli 


V.  'lei   Spc->-  i  f  i<  it  Ion   £ 
'.'■■  tl.-i  i  of  LstJioatlon: 

Resident  la]   Customer 
3a  ] '  •; 


Model 

Customer  Class 

Model 

Model  specification: 

1.  RCLSt  ■  a  +  b  POPt       b  -  4.9 

+  c  RDPIt      c  =  1987.8 

+  d  LGPOPt     d  •=  1.6 

+  e  LGPIt      e  -  10302.9 

2.  ARUi  =  a  +  b  POPt  -  6     b  =  .0014 

+  c  RDPIt        c  =  .000012 
+  d  LGPOPt  -  6   d  -  .000078 
+  e  LGPIt        e  -  .000013 

3.  TRUt  =  RCUSt  x  ARUt 

Method  of  estimation:   regression. 

Model  Speclficati  n  & 
Method  of  Estimation: 
(Continued) 

Commercial 

Model  specification: 

TCU  ■=  f(P0PT,  RDPIt,  CNPt) 

Method  of  estimation:   principle 
components. 

Included  in  commercial  model. 

Other  Public  Authority 

Assumed  constant . 

NA 

Conservation  Effects 

No  explicit  conservation  measures  listed; 
overall  effects  assumed  captured  by  price 
adjustments. 
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SLt»WRY  OF  INDEPENDENT  VAR1ABLF.S  IN  PC&E  F0KLCASTS 
TABLE  7 


Comtr.rnts 


Variables 


Comments 


Trl.-e  Vnri.nblcs: 


Averai-.e  Prloe  of 
F.ii  rti  Icitv 


M.!-..-liv\l  Prlci 
oi  F.l-cti  ii  itv 


Price  of  Natiir.il 


Demographic  Variables: 


Historical  data  reported 
In  interrogatory. 

Projections  not  reported. 


Historical  data  not 
reported. 

Projections  not  reported. 


Income  &  Business 
Activities  Variables: 


Cross  Nat'l.  Prod. 


Historical  data  not 
reported. 

Projections  not  reported. 


Historical  data  not 
reported. 

Projections  not  reported. 


Migration  Rate 


Historical  data  not 
reported. 

Projections  not  reported. 


Cross  State  Prod. 


Historical  data  not 
reported. 

Projections  not  reported. 


Historical  data  not 
reported. 

Projections  not  reported. 


Population 


Historical  data  reported. 
Source:   Department  of 
Finance,  Report  74P-1. 

Projections  based  on 
Department  of  Finance 
D-100  series. 


Real  Disposable 
Personal  Income 


Historical  data  not 
reported. 

Projections  not  reported. 


Pop  -  Customer 
Ratio 


Historical  data  not 
r<  ported. 

Projections  reported; 
b.'jr.is  not  Ri>ei'lfled. 


lime  serlec  1961-74 


Historical  data  reported: 
Source  not  specified. 

Projection  of  1.0Z  annual 
decline. 

Basis  for  projection  not 
reported. 


Employment 


Historical  data  not 
reported. 

Projections  not  reported. 


Business  Indices 


Historical  data  not 
reported. 

Projections  not  reported. 
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SUMMARY  OF  PG&E  FORECASTING  MODEL 
TABLE  8 


Customer  Cl.iss 

Model 

Custome  Class 

Model 

Model  Specification  & 

Method  of  Estimation: 

Residential  Customer  Sales 

Model  specification  not  reported 

Method  of  estimation:  regression 

Note:   PG&E  states  that  it  uses 
no  "formal  or  informal 
statistical  model" 

Model  Specification  & 

Method  of  Estimation:   (Contd.) 

Other  Public  Authority 

No  model 

Commercial 
i 

Model  specification  not  reported 

Method  of  estimation:   regression 

Note:   PC&E  states  that  it  uses 
no  "formal  or  informal 
statistical  model" 

Resale 

Ho  model 

Industrial 

Model  specification  not  reported 

Method  of  estimation:   regression 

Note:   PC&E  states  that  it  uses 
no  "formal  or  informal 
statistical  model" 

Conservation  Effects 

No  explicit  conservation  measures 
listed;  overall  effects  assumed 
captured  by  price  adjustments. 
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Variables 

Comments 

Variables 

Comments 

Variables 

Comments 

'rice  Variables: 

Average  Price  of 
Electricity 

Historical  data  reported 
In  Summary  Table. 

0-4Z  annual  increase 
projected. 

Demographic  Variables: 
Birth  Rate 

Apparently  not  used 

Income  &  Business 
Activities  Variables: 

Cross  Nat'l.  Prod. 

Apparently  not  used 

Marginal  Price 
of  Electricity 

Historical  data  not 
reported. 

Figures  not  projected. 

Migration  Rate 

Apparently  not  used 

Gross  State  Prod. 

Apparently  not  used 

Price  of  Natural 
Gas 

Historical  data  not 
reported . 

Figures  not  projected. 

Population 

Historical  data  reported 
In  Summary. 

Projections  based  upon 
City  of  L.A.  Planning 
Department. 

Real  Disposable 
Personal  Income 

Historical  data 
reported. 

Projections  not  reported. 

end  Use  Variables: 

Appliance  Satu- 
ration 

Reported  In  answers  to 
interrogatories. 

Pop  -  Customer 
Ratio 

Apparently  not  used 

Employment 

Historical  data  reported. 
source  not  specified. 

Projections  not  reported. 

Data 

Time  series  1959-1974 

Business  Indices 

Historical  data  reported 
In  Summary. 

Projections  not  reported. 
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Table  15 

Energy  Resources  Conservation  and  Development  Commission 
Estimation  Results 


Dependent 

Time 
Period 

Independent  Varic 

ibles 

R2 

F 

f 

r  __^__^r 

Variable 

Constant 

CDY 

PR 

GSP 

PCI 

(Ho:  P=0) 

(Ho:   P=l) 

D-W 

1 )     RKWH 

1960-74 

-46,707.2 

1115.0 
(7.12)** 

552.1 
(1.56)* 

.97 

194 

.50 

1 ' )     RKWH 

1960-74 

-33,352.2 

1041.7 
(7.36)** 

32.6 
(0.11) 

.99 

544 

.71 
(3.75)** 

(1.55)* 

1.90 

2)     CIKWH 

1960-74 

-26,681.1 

1050.9 
(19.6)** 

-445.5 
(-.99) 

.99 

619 

.54 

2')     CIKWH 

1960-74 

-28,218.3 

1103.9 
(15.35)** 

-664.6 
(-1.95)*' 

.99 

544 

.59 
(2.77)** 

(1.91)* 

1.76 

3)       RKWH 

1960-74 

-32,405.8 

1034.9 

.99 

97 

.71 

,,(3..jg)«» 

(1.55)* 

1.88 

* 
** 


Significant  at  10%  level  with  a  one-tall  test. 
Significant  at    5%  level  with  a  one-ta11  test. 
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TABLE  A-4 
WEIGHTED  AVERAGE  PRICE  FOR  COMMERCIAL-INDUSTRIAL  "ECTOR,  1960-1975 


Commercial 

Commercial 

Commercial 

Industrial 

Commercial 

Gen. 

Power 

Agricultural 

Dei 

mand 

Non -Demand 

Aver. 

Aver. 

Aver. 

Aver. 

Aver. 

Aver. 

Aver . 

Aver . 

Sales* 

Price* 

Sales 

Price 

Sales 

Price 

Sales 

Price 

Sales 

Price 

Sales 

Price 

Sales 

Price 

Sai  =  s 

Price 

1960 

9,842 

12.5 

2,174 

32.3 

3,430 

22.0 

6,988 

11.0 

1,302 

17.9 

18G 

20.0 

23,922 

15.6 

61 

10,539 

12.5 

2,328 

32.3 

3,822 

21.4 

7,407 

10.9 

1,470 

17.6 

191 

19.9 

25,757 

15.5 

62 

11,273 

12.5 

2,431 

32.3 

4,205 

21.2 

8,071 

10.9 

1,557 

17.7 

195 

19.9 

27,732 

15.5 

63 

12,134 

12.6 

2,547 

32.1 

4,734 

21.1 

8,915 

10.7 

1,661 

17.6 

206 

19.5 

30,197 

15.3 

64 

13,135 

12.4 

2,689 

31.2 

5,361 

19.6 

9,704 

10.3 

1,796 

17.5 

209 

19.4 

32,894 

14. D 

65 

9,654 

13.4 

2,928 

30.4 

5,940 

18.7 

10,539 

10.0 

1,992 

17.1 

184 

19.2 

31,237 

15.1 

66 

7,269 

15.0 

3,149 

30.2 

6,763 

18.1 

11,753 

9.9 

2,576 

16.8 

95 

18.5 

31,415 

15.4 

67 

7,694 

15.0 

3,253 

29.8 

7,551 

17.7 

12,491 

9.9 

2,803 

16.5 

91 

18.8 

33,701 

15.3 

68 

8,423 

14.9 

3,315 

29.6 

8,269 

17.3 

13,433 

9.8 

3,103 

16.2 

106 

18.0 

36,437 

15. C 

69 
> 

9,089 

14.8 

3,489 

29.5 

9,208 

17.2 

14,125 

9.8 

3,441 

16.0 

94 

18.5 

39,233 

15.0 

70 

9,587 

14.8 

3,590 

29.5 

10,118 

17.8 

14,962 

10.0 

3,797 

16.0 

114 

17.5 

41,940 

15.2 

71 

10,107 

15.5 

3,910 

31.0 

11,005 

18.4 

15,241 

10.5 

4,155 

16.0 

112 

17.6 

44,306 

15.9 

72 

10,899 

15.6 

4,285 

31.1 

12,044 

19.7 

15,743 

11.7 

4,536 

17.1 

123 

18.3 

47,384 

16.9 

73 

11,658 

16.6 

4,446 

32.1 

12,524 

22.1 

16,923 

14.0 

4,837 

18.7 

118 

20.9 

49,770 

18.7 

74 

11,276 

20.2 

4,250 

35.8 

11,515 

31.7 

15,553 

22.8 

4,670 

28.2 

125 

28.2 

47,139 

25.9 

*  The  sales  are  in  millions  of  kilowatt. -hoursi  average  price  is  mills  per  kilowatt-hour. 

1/  The  1961-1974  data  is  from  Pacific  Gas  and  Electric  Answers  to  Interrogatories,  Tables  23-8,  9,  11,  12.   The  1960  figures  were  extropolated 
assuming!   (1)  constant  money  price  of  electricity;  and  (2)  that  the  1960  sales  data  was  proportional  to  1961  data.   Industrial  sales  are 
not  included,  because  that  data  was  not  supplied  by  Pacific  Gas  and  Electric  Company . 

2/  Southern  California  Edison  Interrogatory  response.  Tables  9  and  11. 

3/  The  data  is  from  San  Diego  Gas  and  Electric  Interrogatory  response  number  23. 

4/  The  San  Diego  Gas  and  Electric  Agricultural  class  was  subtracted  from  the  total  of  all  other  classes  for  the  years  1966-1974  to  arrive 
at  data  listed  in  TOTAL  columns. 


TABLE  A- 5 
WEIGHTED  AVERAGE  PRICE  FOR  RESIDENTIAL  SALES,  1960  -  1974 
CURRENT  DOLLARS 
I2M1  S£E2  SDC&F.* 

Individual  Meter  Master  Meter 


w 

glutted  A' 

Sales* 

Average  Price* 

Sales 

Average  Price 

Sales 

Average  Price 

Sales 

Average  Price 

Sales 

Price 

1960 

5,460 

25.9 

59 

23.8 

3,988 

29.4 

878 

27.4 

10,385 

27.4 

1961 

5,999 

25.4 

62 

23.3 

4,385 

28.8 

940 

27.0 

11,386 

2h.<) 

1962 

6,486 

24.9 

65 

22.9 

4,943 

27.9 

1,026 

26.5 

12,520 

26.2 

1963 

7,095 

24.2 

71 

22.4 

5,473 

27.3 

1,089 

25.9 

13,728 

25.6 

1964 

7,750 

23.3 

101 

24.1 

6,350 

25.7 

1,190 

24.6 

15,391 

24.4 

1965 

8,410 

22.6 

134 

24.6 

7,144 

24.6 

1,282 

23.9 

16,970 

2J.5 

1966 

9,079 

22.2 

141 

24.3 

7,915 

23.9 

1,388 

23.5 

18,523 

23.0 

1967 

10,069 

21.6 

151 

23.8 

8,775 

23.2 

1,543 

22.8 

20,538 

22.4 

1968 

10,754 

21.3 

159 

23.6 

9,355 

22.9 

1,706 

22.3 

21,974 

22.1 

1969 

11,779 

20.8 

169 

23.3 

10,457 

22.7 

1,933 

21.7 

24,336 

21.7 

1970 

12,406 

20.6 

169 

23.3 

11,154 

24.3 

2,113 

23.4 

25,843 

22.3 

1971 

13,514 

21.7 

186 

24.2 

12,283 

24.8 

2,429 

20.9 

28,412 

23.0 

1972 

14,382 

22.9 

193 

24.5 

12,934 

27.1 

2,661 

22.2 

30,170 

24.2 

1973 

15,354 

22.8 

204 

25.2 

13,532 

29.2 

2,880 

24.4 

31,970 

25.3 

1974 

15,458 

26.2 

200 

28.6 

13,060 

38.8 

2,913 

32.1 

31,631 

32.0 

*  The  sales  are  in  millions  of  kilowatt-hours;  average  price  Is  mills  per  kilowatt-hour,  In  current  dollars. 

1/  Pacific  Gas  and  Electric,  answers  to  Interrogatories,  Tables  23  -  2,3,5,6. 

II  Southern  California  Edison,  answers  to  Interrogatories,  Tables  9  and  11. 

3/  San  Diego  Gas  and  Electric,  answers  to  Interrogatories  number  23. 
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APPENDIX  1-3 


Federal  and  State  Ownership  Distribution 
Within  Coal  Lease  Area 
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APPENDIX  1-4 


Typical  Coal  Lease  Contract 
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APPENDIX  1-4 


Form  4-696 
(January  1964) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

COAL  LEASE 


Land  Office 

f.nlt  Lake  City,  Utah 


Serial  Number 
Utah  037S06 


This  lease,  entered  into  on  thJ8t    day  of    November  ,  1#5     ,  by  the  United  States  of  America,  the  lessor, 

through  the  Bureau  of  Land  Management,  and 

Resources  Cccpany         Associated  Southern  Investment  Cccpany  Kew  Albion  Resources  Co. 

P.  0.   Box  1432  100  Lens  Beach  Boulevard  p.  0.  Box  168 

Fhccclx.  Arizona  Lon3  Beach.  California  Eon  Dlc£0     California 


,  the  lessee, 

pursuant  and  subject  to  the;  terms  and  provisions  of  the  Act  of  February  25,  1920  (41  Stat-  437),  as  amended,  herein- 
after referred  to  as  the  Act,. and  to  all  reasonable  regulations  of  the  Secretary  of  the  Interior  now  or  hereafter  in  force 
which  are  made  a  part  hereof. 


WITNESSETH: 


Sec.  1.  Rights  of  Lessee.  The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be 
observed  as  hereinafter  set  forth  does  hereby  grant  and  lease  to  the  lessee  the  exclusive  right  and  privilege  to  mine 
and  dispose  of  all  the  coal  in  the  following-described  tracts  of  land,  situated  in  the  State  ofJt^hJ    : 

Salt  Lake  Itcrldlan,  Utah 

T.  41  S.,  R.   3  E.,. 
sec.    1  and  12. 

T.  41  S..  R.  4  E... 

sec.   7. 


c 


^rttsl 


-N 


1,945.00 
containing  acres,  more  or  less,  together  with  the  right  to  construct  all  such  works,  buildings,  plants, 

structures,  and  appliances  as  nay  be  necessary  and  convenient  for  the  mining  and  preparation  of  the  coal  for  market, 
:he  r.nufacture  of  coke  or  other  products  of  coal,  the  housing  and  welfare  of  employees,  and  subject  to  the  conditions 
here.-  provided,  to  use  so  much  of  the  surface  as  may  reasonably  be  required  in  the  exercise  of  the  rights  and  privi- 
leges herein  granted. 


Sec.    2.    In   consideration   of  the   foregoing,   the   lessee 
hereby  agrees: 

a)  Bond.  To  maintain  the  bond  furnished  upon 
:he  issuance  of  this  lease,  which  bond  is  conditioned 
upon  compliance  with  all  the  provisions  of  the  lease, 
and  :o  increase  the  amount  or  furnish  such  other  bond 
•  s  rcay  be  required. 

b)  Rental.    To    pay    the    lessor   annually,    in   ad- 

-. ance,  for  each  acre  or  fraction  thereof  covered  by  this 

lease,    beginning   with   the   date   hereof,   the  following 

rentals:    25  cents   for  the  first   year;  50  cents  for  the 

second,  third,  fourth,  and  fifth  years,  respectively;  and 

SI    for   the  sixth  and  each  succeeding  year  during  the 

continuance  of  the  lease,  such  rental  for  any  year  to  be 

credited  against  the  first  royalties  as  they  accrue  under 

the  lease  during  the  .year,  for  which  the  rental  was  paid. 
See  Tec.   2(c)  on  last  page  of  Tease. 

fr)    Rovfl/rv.XT?9£v^^S^399Sv¥Rv5f__ 

nana  *-■*-*  at » txaaasxtsxsaocsaaxxssoaa  onpooi 

;en:;  on  everv  ton  ol  Z.Dvu  pounds  ol  coal  mnea  during 


*3^epp«c5*=&«qexTCfiac5jc^ 

LOdi  iv  .Jirretr. 

( d)  Minimum  production.  Beginning  with  the  sixth 
year  of  the  lease,  except  when  operations  are  inter- 
rupted by  strikes,  the  elements,  or  casualties  not 
attributable  to  the  lessee,  or  unless  on  application  and 
showing  made,  operations  shall  be  suspended  when 
market  conditions  are  such  that  the  lessee  cannot  op- 
erate except  at  a  loss  or  suspended  for  the  other 
reasons  specified  in  Section  39  of  the  Act,  to  mine  coal 
each  year  and  pay  a  royalty  thereon  to  a  value  of  $1  per 
acre  or  fraction  thereof.  Operations  under  this  lease 
shall  be  continuous  except  in  circumstances  described 
or  unless  the  lessee  shall  pay  a  royalty,  less  rent,  on 
such  minimum  amount  of  the  leased  deposits,  for  one 
year  in  advance,  in  which  case  operations  may  be 
suspended  for  that  year. 

(e)  Payments.  To  make  rental  payments  to  the 
Manager  of  the  appropriate  Land  Office,  except  that 
when   this    lease    becomes   productive   tbe  rentals  and 
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royalties  shall  be  paid  to  the  appropriate  Regional 
Mining  Supervisor  of  the  United  States  Geological 
Survey,  with  whom  all  reports  concerning  operations 
under  the  lease  shall  be  filed.  All  remittances  to  the 
Manager  of  the  Land  Office  shall  be  made  payable  to 
the  Bureau  of  Land  Management,  those  to  the  Geological 
Survey  shall  be  made  payable  to  the  United  States 
Geological  Survey. 

if)  Plats,  reports,  maps.  At  such  times  and  in 
such  form  as  the  lessor  may  prescribe,  to  furnish  a  plat 
showing  development  work  and  improvements  on  the 
leased  lands  and  a  report  with  respect  to  stockholders, 
investment,  depreciation,  and  costs.  To  furnish  in  such 
form  as  the  lessor  may  prescribe,  within  30  days  from 
the  expiration  of  each  quarter  a  report  covering  such 
quarter,  certified  by  the  superintendent  of  the  mine,  or 
by  such  other  agent  having  personal  knowledge  of  the 
facts  as  may  be  designated  by  the  lessee  for  such 
purpose,  showing  the  amount  of  leased  deposits  mined 
during  the  quarter,  the  character  and  quality  thereof, 
amount  of  its  products  and  byproducts  disposed  of  and 
price  received  therefor,  and  amount  in  storage  or  held 
for  sale.  To  keep  and  prepare  maps  of  the  leased  lands 
in  accordance  with  the  appropriate  regulations. 

(g)  Weights.  To  determine  accurately  the  weight 
or  quantity  and  quality  of  all  leased  deposits  mined, 
and  to  enter  accurately  the  weight  or  quantity  and 
quality  thereof  in  due  form  in  books  to  be  kept  and 
preserved  by  the  lessee  for  such  purposes. 

(h)  Inspection.  To  permit  at  all  reasonable  times 
(1)  inspection  by  any  duly  authorized  officer  of  the 
Department,  of  the  leased  premises  and  all  surface  and 
underground  improvements,  works,  machinery,  equipment, 
and  all  books  and  records  pertaining  to  operations  and 
surveys  or  investigations  under  this  lease;  and  (2)  the 
lessor  to  make  copies  of  and  extracts  from  any  or  all 
books  and  records  pertaining  to  operations  under  this 
lease,  if  desired. 

(i)  Assignment.  To  file  for  approval  in  the  ap- 
propriate Land  Office  within  90  days  from  the  date  of 
execution,  any  assignment  or  transfer  made  of  this 
lease,  whether  by  direct  assignment,  operating  agree- 
ment, working  or  royalty  interest,  or  otherwise.  Such 
instrument  will  take  effect  the  first  day  of  the  month 
following  its  approval  by  the  Bureau  of  Land  Manage- 
ment, or  if  the  assignee  requests,  the  first  day  of  the 
month  of  approval.  The  showing  required  to  be  made 
with  an  assignment  or  transfer  is  set  forth  in  the 
appropriate  regulations. 

(j)  Nondiscrimination  clauses.  During  the  per- 
formance of  this  contract  the  lessee  agrees  as  follows: 

(1)  The  lessee  will  not  discriminate  against 
any  employee  or  applicant  for  employment  because  of 
race,  creed,  color,  or  national  origin.  The  lessee  will 
take  affirmative  action  to  ensure  that  applicants  are  em- 
ployed, and  that  employees  are  treated  during  employ- 
ment, without  regard  to  their  race,  creed,  color,  or 
national  origin.  Such  action  shall  include,  but  not  be 
limited  to,  the  following:  employment,  upgrading,  de- 
motion or  transfer;  recruitment  or  recruitment  advertising; 
layoff  or  termination;  rates  of  pay  or  other  forms  of 
compensation;  and  selection  for  training,  including 
apprenticeship.  The  lessee  agrees  to  post  in  con- 
spicuous places,  available  to  employees  and  applicants 
for  employment,  notices  to  be  provided  by  the  contracting 
officer  setting  forth  the  provisions  of  this  nondiscrim- 
ination clause. 

(2)  The  lessee  will,  in  all  solicitations  or 
advertisements  for  employees  placed  by  or  on  behalf  of 
the  lessee,  state  that  all  qualified  applicants  will  re- 
ceive consideration  for  employment  without  regard  to 
race,  creed,  color,  or  national  origin. 
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(3)  The  lessee  will  send  to  each  labor  union  or 
representative  of  workers  with  which  he  has  a  collective 
bargaining  agreement  or  other  contract  or  understanding, 
a  notice,  to  be  provided  by  the  agency  contracting 
officer,  advising  the  said  labor  union  or  workers'  repre- 
sentative of  the  lessee's  commitments  under  this  sec- 
tion, and  shall  post  copies  of  the  notice  in  conspicuous 
places  available  to  employees  and  applicants  for 
employment. 

(4)  The  lessee  will  comply  with  ail  provisions 
of  Executive  Order  No.  1092S  of  March  6,  1961,  as 
amended,  and  of  the  rules,  regulations,  and  relevant 
orders  of  the  President's  Committee  on  Equal  Employ- 
ment Opportunity  created  thereby. 

(5)  The  lessee  will  furnish  all  information  ar.d 
reports  required  by  Executive  Order  No.  10925  of 
March  6,  1961,  as  amended,  and  by  the  rules,  regu- 
lations, and  orders  of  the  said  Committee,  or  pursuant 
thereto,  and  will  permit  access  to  his  books,  records, 
and  accounts  by  the  contracting  agency  and  the  Com- 
mittee for  purposes  of  investigation  to  ascertain 
compliance    with    such    rules,    regulations,    and    orders. 

(6)  In  the  event  of  the  lessee's  noncompliance 
with  the  nondiscrimination  clauses  of  this  contract  or 
with  any  of  the  said  rules,  regulations,  or  orders,  this 
lease  may  be  cancelled,  terminated,  or  susper.ced  in 
whole  or  in  part  and  the  lessee  may  be  decla.-;d  in- 
eligible for  further  Government  contracts  in  accordance 
with  procedures  authorized  in  Executive  Order  No.  10925 
of  March  6,  1961,  as  amended,  and  such  other  sanctions 
may  be  imposed  and  remedies  invoked  as  provided  in 
the  said  Executive  Order  or  by  rule,  regulation,  or  order 
of  the  President's  Committee  on  Equal  Emp!c\  me.-.: 
Opportunity,  or  as  otherwise  provided  by  law. 

(7)  The  lessee  will  include  the  provisions  of 
paragraphs  (1)  through  (7)  in  every  subcontract  or 
purchase  order  unless  exempted  by  rules,  regula-.ions, 
or  orders  of  the  President's  Committee  on  Equa*.  Em- 
ployment Opportunity  issued  pursuant  to  Section  303  of 
Executive  Order  No.  10925  of  March  6,  1961,  as 
amended,  so  that  such  provisions  will  be  binding  upon 
each  subcontractor  or  vendor.  The  lessee  will  take 
such  action  with  respect  to  any  subcontract  or  purchase 
order  as  the  contracting  agency  may  direct  as  a  means 
of  enforcing  such  provisions,  including  sanctions  for 
noncompliance:  Provided,  however,  that  in  the  event 
the  lessee  becomes  involved  in,  or  is  threatened  with, 
litigation  with  a  subcontractor  or  vendor  as  a  result  of 
such  direction  by  the  contracting  agency,  the  lessee 
may  request  the  United  States  to  enter  into  such  liti- 
gation   to    protect    the    interests    of   the    United   States. 

(k)  Land  disposed  of  with  coal  deposits  reserved 
to  the  United  States.  If  the  lands  embraced  herein  have 
been  or  shall  hereafter  be  disposed  of  under  laws  re- 
serving to  the  United  States  the  deposits  of  coal  therein, 
to  comply  with  all  conditions  as  are  or  may  hereafter  be 
provided  by  the  laws  and  regulations  reserving  such 
coal. 

(I)  Operations,  wages,  freedom  of  purchase.  To 
comply  with  the  appropriate  operating  regulations, 
to  exercise  reasonable  diligence,  skill,  and  care 
in  the  operations  of  the  property,  and  to  carry  on 
all  operations  in  accordance  with  approved  methods  and 
practices  as  provided  in  the  operating  regulations, 
having  due  regard  for  the  prevention  of  injury  to  life, 
health  or  property,  and  of  waste  or  damage' to  any  water 
or  mineral  deposits;  to  fairly  and  justly  weigh  or  meas- 
ure the  coal  mined  by  each  miner,  to  pay  all  wages  due 
miners  and  employees,  both  above  and  below  ground,  at 
least  twice  each  month  in  lawful  money  of  the  United 
States;  to  accord  all  miners  and  employees  complete 
freedom  of  purchase;  to  restrict  the  workday  to  not 
exceeding  eight   hoors   in  any  one  day  for  underground 


workers,  except  in  cases  of  emei0..»cy;  to  employ  no 
boy  under  the  age  of  sixteen  and  no  girl  or  woman, 
without  regard  to  age,  in  any  mine  below  the  surface; 
unless  the  laws  of  the  State  otherwise  provide,  in  which 
case  the  State  laws  control. 

(m)  Taxes.  To  pay  when  due,  all  taxes  lawfully 
assessed  and  levied  under  the  laws  of  the  State  or  the 
United  States  upon  improvements,  output  of  mines,  or 
other  rights,  property,  or  assets  of  the  lessee. 

(n)  Overriding  royalties.  Not  to  create,  by  assign- 
ment or  otherwise,  an  overriding  royalty  interest  in 
excess  of  50  percent  of  the  rate  of  royalty  first  payable 
to  the  United  States  under  this  lease  or  an  overriding 
royalty  interest  which  when  added  to  any  other  out- 
standing overriding  royalty  interest  exceeds  that  per- 
centage, excepting,  that  where  an  interest  in  the  lease- 
hold or  in  an  operating  agreement  is  assigned,  the 
assignor  may  retain  an  overriding  royalty  interest  in 
excess  of  the  above  limitation  if  he  shows  to  the 
satisfaction  of  the  Bureau  of  Land  Management,  that  he 
has  made  substantial  investments  for  improvements  on 
the  land  covered  by  the  assignment. 

(o)  Delivery  of  premises  in  case  of  forfeiture.  In 
case  of  forfeiture  of  this  lease,  to  deliver  up  to  the 
lessor  in  good  order  and  condition  the  land  leased,  in- 
cluding all  buildings,  and  underground  timbering  and 
such  other  supports  and  structures  as  are  necessary  for 
the  preservation  of  the  mine  or  deposit. 


Sec.    3.   The  lessor  expressly  reserves: 

(a)  Rights  reserved.  The  right  to  permit  for  joint 
or  several  use  such  easements  or  rights-of-way,  in- 
cluding easements  in  tunnels  upon,  through,  or  in  the 
land  leased,  occupied,  or  used  as  may  be  necessary  or 
appropriate  to  the  working  of  the  same  or  other  lands 
containing  the  deposits  described  in  the  Act,  and  the 
treatment  and  shipment  of  the  products  thereof  by  or 
under  authority  of  the  Government,  its  lessees  or 
permittees,  and  for  other  public  purposes. 

(b)  Disposition  of  surface.  The  right  to  lease, 
sell,  or  otherwise  dispose  of  the  surface  of  the  leased 
lands  under  existing  law  or  laws  hereafter  enacted,  in- 
sofar as  said  surface  is  not  necessary  for  the  use  of  the 
lessee  in  the  extraction  and  removal  of  the  coal  therein, 
or  to  dispose  of  any  resource  in  such  lands  which  will 
not  unreasonably  interfere  with  operations  under  this 
lease. 

(c)  Monopoly  and  fair  prices.  Full  power  and 
authority  to  promulgate  and  enforce  all  the  provisions  of 
Section  30of  the  Act  to  insure  the  sale  of  the  production 
of  said  leased  lands  to  the  United  States  and  to  the 
public  at  reasonable  prices,  to  prevent  monopoly,  and 
to  safeguard  the  public  welfare. 

(d)  Readjustment  of  terms.  The  right  reasonably 
to  readjust  and  fix  royalties  payable  hereunder  and  other 
terms  and  conditions  at  the  end  of  20  years  from  the 
date  hereof  and  thereafter  at  the  end  of  each  succeeding 
20-year  period  during  the  continuance  of  this  lease 
unless  otherwise  provided  by  law  at  the  time  of  the  ex- 
piration of  any  such  period.  Unless  the  lessee  files 
objections  to  the  proposed  terms  or  a  relinquishment  of 
the  lease  within  30  days  after  receipt  of  the  notice  of 
proposed  terms  for  a  20-year  period,  he  will  be  deemed 
to  have  agreed  to  such  terms. 

{e)  Waiver  of  conditions.  The  right  to  waive  any 
breach  of  the  conditions  contained  herein,  except  the 
breach  of  such  conditions  as  are  required  by  the  Act, 
but  any  such  waiver  shall  extend  only  to  the  particular 
breach  so  waived  and  shall  not  limit  the  rights  of  the 


lessor  with  respec*  iO  any  future  breach;  nor  shall  the 
waiver  of  a  particular  cause  of  forfeiture  prevent  can- 
cellation of  this  lease  for  any  other  cause,  or  for  the 
same  cause  occurring  at  another  time. 


Sec.  4.  Relinquishment  of  lease.  Upon  a  satisfactory 
showing  that  the  public  interest  will  not  be  impaired, 
the  lessee  may  surrender  the  entire  lease  or  any  legal 
subdivision  thereof.  A  relinquishment  must  be  filed  in 
duplicate  in  the  appropriate  Land  Office.  Upon  its 
acceptance  it  shall  be  effective  as  of  the  date  it  is 
filed,  subject  to  the  continued  obligation  of  the  lessee? 
and  his  surety  to  make  payment  of  all  accrued  rentals 
and  royalties  and  to  provide  for  the  preservation  of  any 
mines  or  productive  works  or  permanent  improvements 
on  the  leased  lands  in  accordance  with  the  regulations 
and  terms  of  the  lease. 


Sec.  5.  Protection  of  the  surface,  natural  resources, 
and  improie-'.erits.  The  lessee  agrees  to  ta!-:e  such 
reasonable  steps  as  maybe  needed  to  prevent  operations 
from  unnecessarily.  (1)  causing  or  contributing  to  soil 
erosion  or  damaging  any  forage  and  timber  growth  there- 
on; (2)  polluting  the  waters  of  springs,  streams,  wells, 
or  reservoirs;  (3)  damaging  crops,  including  forage, 
timber,  or  improvements  of  a  surface  owner;  or  (4)  dam- 
aging range  improvements  whether  owned  by  the  United 
States  or  by  its  grazing  permittees  or  lessees;  and  upon 
any  partial  or  total  relinquishment  or  the  cancellation 
or  expiration  of  this  lease,  or  at  any  other  time  prior 
thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  the  lessor,  to  fill  any  sump  holes, 
ditches  and  other  excavations,  remove  or  cover  all 
debris,  and,  so  far  as  reasonably  possible,  restore  the 
surface  of  the  leased  land  to  its  former  condition,  in- 
cluding the  removal  of  structures  as  and  if  required. 
The  lessor  may  prescribe  the  steps  to  be  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the 
United  States  and  improvements  thereon. 


Sec.  6.  Removal  of  equipment,  etc..  on  termination  of 
lease.  Upon  termination  of  this  lease,  by  surrender  or 
forfeiture,  the  lessee  shall  have  the  privilege  at  any 
time  within  a  period  of  90  days  thereafter  of  removing 
from  the  premises  all  machinery,  equipment,  tools  and 
materials,  except  underground  timbering  placed  by  the 
lessee  in  or  on  the  leased  lands,  which  are  necessary 
for  the  preservation  of  the  mine.  Any  materials,  tools, 
appliances,  machinery,  structures,  and  equipment, 
subject  to  removal  as  above  provided,  which  are  allowed 
to  remain  on  the  leased  lands  shall  become  the  property 
of  the  lessor  on  expiration  of  the  90-day  period  or  such 
extension  thereof  as  may  be  granted  because  of  adverse 
climatic  conditions,  but  the  lessee  shall  remove  any  or 
all   of  such  property  where  so  directed   by  the  lessor. 

Sec.  7.  Proceedings  in  case  of  default.  If  the  lessee 
shall  not  comply  with  any  of  the  provisions  of  the  Act 
or  the  regulations  thereunder  or  default  in  the  perform- 
ance or  observance  of  any  of  the  provisions  of  this 
lease,  and  such  default  shall  continue  for  a  period  of 
30  days  after  service  of  written  notice  thereof  by  the 
lessor,  the  lessor  may  institute  appropriate  proceedings 
in  a  court  of  competent  jurisdiction  for  the  forfeiture 
and  cancellation  of  this  lease  as  provided  in  Section  31 
of  the  Act.  If  the  lessee  fails  to  take  prompt  and  nec- 
essary steps  to  prevent  loss  or  damage  to  the  mine, 
property,  or  premises,  or  danger  to  the  employees,  the 
lessor  may  enter  on  the  premises  and  take  such  meas- 
ures as  may  be  deemed  necessary  to  prevent  such  loss 
or  damage  or  to  correct  the  dangerous  or  unsafe  con- 
dition of  the  mine  or  works  thereof,  which  shall  be  at 
the  expense  of  the  lessee.     However,  the  lessee  shall 
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not    be    held    responsible     for    delays    or    casualties 
occasioned    by    causes    beyond    the    lessee's    control. 


Sec.  8.  Heirs  and  successors  in  interest.  Each  ob- 
ligation hereunder  shall  extend  to,  and  be  binding  upon, 
and  every  benefit  hereof  shall  inure  to,  the  heirs, 
executors,  administrators,  successors,  or  assigns  of  the 
respective  parties  hereto. 


Sec.  9.     Unlawful  interest.     No  Member  of,  or  Delegate 
to.    Congress,    or    Resident    Commissioner,    after    his 

Sec.  2  (c).  Royalty.     To  pay  tho  letoor  a  roy- 
alty of  13  cents  on  every  ten  of  2,0C3  ppusds  of 
conl  rcincd  by  underground  nthoda  aiid  1/-J  ccntB 
oa  every  ten  of  2, QUO  pounds   of  coal  ruiricd   by 
surface  ectheds,   including  au^sr  dining,    tor  thn 


election  or  appointment,  or  either  before  or  after  he  has 
qualified  and  during  his  continuance  in  office,  and  no 
officer,  agent,  or  employee  of  the  Department  of  the 
Interior,  except  as  provided  in  43  CFR  7.4(aXl),  shall 
be  admitted  to  any  share  or  part  in  this  lease  or  derive 
any  benefit  that  may  arise  therefrom;  and  the  provisions 
of  Section  3741  of  the  Revised  Statutes  of  the  U.-.ited 
States,  as  amended  (41  U.S.C.  Sec.  22),  and  Sections 
431.  432,  and  433,  Title  18,  U.S.C,  relating  to  con- 
tracts, enter  into  and  form  a  part  of  this  lease  so  far  as 
'the  same  may  be  applicable. 

*r»  or  would  unreasonably  Interfere  with  tha 
orderly  development  cad  production  uniar 
oil  and  £,Z3   leaacs  issued  for  the  o.  .M> 
land3  prior  to  tha  date  of  the  ptnr.it 
jjoina  to  preferential  ri^ht  leuje. 

The  United  States  ok  America 


By 

fining,  for  tho  eccoud  10-ycar  period.  Royalties 
shall  bo  payable  quarterly  within  20  days  froa 
the  eviration  of  the  quarter  in  which  the  coal 
is  taincd. 

Sec. 

not 

Region' 

would  be  hazurdou3  to  oil  and  gas  production  «* 

Witness  to  Signature  of  Lessee 


:.   10.     t'.inlns  or  exploratory  orerotiona  shall 
•  be  cor.Juctcd  which,   in  tha  opinion  or  tno 
Uouol  liininri  Supervisor,  Geological  -"jvey*. 


(Sigr.ir.g  Officer) 

Ed.   D.   Cos 

Acting  Chief,  Kir.orelo  Section 

(Title)  ~ 


OCT  2 


',.03 


(Date) 


RESOURCES  COMPANY, 

ASSOCIATED  SOUTHERN  INVESTMENT  COMPANY 

NEW  ALBION  RE SOURCE S  COMPANY 

(Signature  of  Lessee) 


Hi 

141""E*sf"First  Souch 
Salt  Lake  City,  Utah 
Agent  and    Attorney-in-Fact 

(Signature  of  Lessee) 


(1/  ibis  lease  is  executed  by  a  corporation,  it  must  bear  the  corporate  seal) 
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APPENDIX  I-  5 


Agreement  Between  the  Central  Utah  Water  Conservancy  District 

and  Resources  Company,  Associated  Southern  Investment  Company 

and  New  Albion  Resources  Company  dated  May  19,  1965 
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APPENDIX  1-6 


Indian  Deferral  Agreement  Dated  September  20,  1965 
(Contract  No.  14-06-W-194) 
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APPENDIX  1-7 


Memorandum  Decision  by  the  Utah  State  Engineer 
Approving  Water  Right  Application  No.  35818  of 
Resources  Company,  dated  September  3,  1965 
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APPENDIX  I- 9 


Kaiparowits  and  Navajo  Mutual  Assistance  Agreement 

Between  the  United  States  of  America  and 

San  Diego  Gas  &  Electric  Company  and 

Southern  California  Edison  Company 

dated  October  2,  1969 

(Contract  No.  14-06-400-5160) 


A-221 


c 

1) 

<s 

P 

n 

a) 

OJ 

P. 

> 

•H 

u 

o 

a 

OJ 

o 

■p 

p 

t« 

rH 

h 

d 

td 

a) 

a 

3 

ft 

•H 

P 

ti 

O 

« 

S 

P 

xi 

4) 

tO 

a 

XI 

> 

0 

Ul 

•P 

0 

•H 

C 

r-l 

P 

o 

<H 

r-l 

Pi 

•H 

O 

O 

0 

•P 

OJ 

ft 

Tj 

ft 

H 

3 

> 

to 

o 

u 

0) 

ft 

XI 

r>> 

p 

10 

•H 

+> 

cj 

c 

td 

OJ 

ft 

B 

td 

o 

m 

□ 

> 

a 

o 

oj 

h 

to 

id 

•a 

oj 

ft 

V 

•H 

•rl 

■p 

c 

a! 

<fl 

id 

b5 

•H 

ft 

u 

B 

I) 

s 

Q 

0 

0 

IS 

u 

•H 

OJ 

a 

0) 

td 

P 

m 

■H 

q 

-H 

ft 

ft 

•H 

3 

c 

■rl 

0 

3 

>. 

td 

0) 

td 

o* 

P 

a 

§* 

M 

X 

0) 

o 

•H 

id 

o 

XI 

td 

CJ 

XI 

o 

B 

oj 

p 

td 

u 

XI 

0 

ft 

m 

^ 

p 

01 

p 

td 

<D 

0 

10 

cj 

p 

•H 

p 

■H 

ON 

id 

•H 

oj 

td 

cj 

lO 

W 

p 

c 

u 

W 

a 

to 

0 

in 

oj 

i/-\ 

•H 

TJ 

0) 

X 

■P 

tj 

□ 

■p 

•H 

0! 

o 

id 

OJ 

td 

id 

c 

o 

m 

•p 

XI 

td 

o 

J- 

OJ 

•H 

p 

ft 

p 

1 

c 

a 

a 

B 

VO 

CJ 

D 

■p 

t— 

0 
O 

p 
o 

o 

1 

60 

oj 

c 

XI 

oj 

^J- 

.-1 

XI 

3 

ft 

>> 

t-t 

r-l 

td 

p 

a) 

X> 

oj 

B 

>. 

3 

0 

p 

ft 

p 

-a 

■H 

u 

0 

U) 

OJ 

-p 

td 

oj 

rH 

•H 

ft 

p 

td 

c 

id 

td 

D 

o 

p 

to 

CO 

•p 

cj 

o 

•H 

XI 

p 

p 

p 

id 

td 

p 

tM 

+> 

to 

0 

CO 

XI 

0 

c 

p 

ft 

•p 

0 

td 

XI 

•H 

B 

•H 

CJ 

0 

>> 

p 

■p 

3 

o 

tM 

cj 

o 

to 

a 

•H 

3 

OJ 

o 

>> 

P 

h 

•r-3 

<M 

■H 

rO 

o 

p 

o 

O 

p 

c 

to 

t. 

ft 

a 

a 

ft 

OJ 

o 

0 

r-l 

o 

B 

•H 

H 

cj 

to 

•H 

■a 

P 

•H 

p 

P 

OJ 

0) 

is 

OJ 

■H 

c 

CJ 

XI 

> 

OJ 

0 

•H 

(0 

p 

0 

XI 

<P 

OJ 

u 

■p 

p 

•H 

•H 

u 

td 

c 

P 

c 

0 

a, 

60 

OJ 

o 

id 

tp 

•H 

C 

B 

c 

ft 

td 

•H 

B 

to 

•x. 

OJ 

XI 

o 

p 

0 

> 

o 

cj 

c 

p 

rH 

o 

3 

OJ 

td 

r-l 

XI 

to 

0J 

B 

O 

td 

,p 

p 

(O 

U* 

o 

H 

•rl 

p 

OJ 

c 

•H 

to 

XI 

c 

XI 

p 

p 

• 

0 

3 

p 

td 

*2 


5  J- 

O  H 
CJ 


O  -H 

P  tp 

CJ 
O  OJ 

XI 

p 


a; 

OJ 

8 

•d 

td 

XI 

p 

to 

OJ 

a 

OJ 
rH 

•rl 

a 

tM 

■H 

w 

4 

0 

0 

td 
ft 

«a 

o 

tM 

to 

B 

•r| 

OJ 

O 

58 

to 

r-l 

•H 

cj 

OJ 

td 

p 

o 

B 

o 

cj 

!►. 

■H 

rH 

8 

P 

OJ 

td 

ft 

OJ 

> 

w 

B 

* 

* 

•H 

o 

p 

P 

E^ 

OJ 

S 

OJ 

a 

$ 

0 
to 

0 
to 

q        ft 


p 

0J 

to 

tM 

OJ 

a 

td 

0 

XI 

to 

OJ 

« 

p 

•d 

M 

p 

C 

M 

M 

to 

OJ 

CJ 

OJ 

td 

id 

p 

•H 

> 

ft 

a 

■H 

M 

P 

2 

Hi 

g 

CJ 

x> 

0 

P 

rH 

KN 

XI 

td 

O 

p 

p 

o 

ITS 

td 

0 

>> 

3 

o 

a 

XI 

p 

>> 

a 
td 

g 

c 

•H 

o 

•H 

TJ 

x> 

ft 

P 

OJ 

p 

B 

>. 

CJ 

p 

rA 

O 

^ 

p 

OJ 

CJ 

•rl 

CJ 

•rH 

CO 

OJ 

3 

CJ 

ft 

XI 

>> 

td 

Im 

X 

r-l 

CM 

ft 

o 

0J 

<D 

a 

XI 

td 

o 

to 

to 

3 

B 

•H 

o 

t) 

0 

M 

p 

p 

OJ 

■P 

>• 

p 

•H 

T> 

•H 

p 

OJ 

rrj 

a 

OJ 

TJ 

(O 

c 

OJ 

XI 

a 

o 

•H 

B 

p 

td 

p. 

td 

to 

to 

ft 

td 

OJ 

•rt 

■rt 

td 

•d 

a 

bi 

c 

td 

p. 

4J 

a 

XI 

>. 

o 

p 

p 

o 

•H 

^  -rl 


td 

""5 

3 

td 

p 

> 

3 

a) 

B 

E 

A-223 


10 

•d 

i-l 

cd 

5. 

cu 

p 

c 

I 

cu 

r-t 

O 

CO 

p 

•H 

ft) 

ft) 
p 

§ 

-d 

i-H 

«M 

0 

0 
•rl 

00 

■d 

•H 

3 

•d 

60 
4) 

•d 

4) 

Cm 
O 

■P 

c 

cd 

•p 

cd 

o 

3 

p 

CO 

0) 

> 

■d 

cu 

•H 

p 

ft) 

CO 

CM 

ft) 

O 

h 

X 

XI 

•H 

1 

0 

M 

H 

a 

a 

o 

p 

•H 

CO 

c 

Q 

cd 

H 

p 

0 

a 

u 

0 

CO 

s 

t) 

CJ 

CD 

0) 

0 

■H 

H 

c 

> 

p 

•H 

■H 

ft) 

C 

4) 

a 

CU 

CO 

0 

a) 

01 

0 

CO 

CO 

p 

§ 

o 
□ 

cd 

0) 

CO 

.o 

Pi 

0 

cu 

P 

Pi 

3 

•M 

■d 

s 

■i 

C3 
cd 

CJ 
0 

x: 

D 

a 

P 
3 

r-1 

p 

•H 

to 

CU 

<M 

en 

X3 

0) 

M 

XI 

0) 

O 

CO 

c 

o 

0 

CO 

CO 

4) 

O 

■H 

A 

a) 

p 

3 

■H 

& 

If 

•H 

a) 
-d 

P 
CO 

P 
cd 
p 

c 

xs 

Pi 
CU 

P 
C 

ja 
p 

P 

•d 

1, 

•H 
M 

M 

Pi 

CJ 
0) 

CO 

cd 

CJ 
CO 

r-l 
P 

CO 

p 

P 

C 
0) 

■d 

o 

p. 

u 

3 

c 

0) 

co 

CJ 

X3 

•H 

p 

<u 

•H 

-H 

J3 

CO 

n 

P 

■H 

A) 

a 

4) 

cd 

B 

3 

P 

cd 

p 

CO 

ft) 

cd 

P 

p 

a 

XI 

c 

c 

>> 

P 

*d 

0 

B 

■d 

(3 

■rl 

•r( 

>d 

CO 

CO 

cd 

01 

A 

u: 

tH 

cd 

Pi 

ft) 

3 

p 

c 
to 

CU 

u 

ft) 

P 

01 

>> 

cu 

0) 

ciO 

p 

P 

o 

c 

ft) 

■H 

cj 

p 

p 

p 

c 

X> 

p 

CJ 

•H 

cd 

-d 

p 

3 

>> 

M 

>. 

60 

O 

V- 

ft) 

•d 

o 

•H 

CO 
P 

a 

•rt 
O 
P. 

0> 

•H 

o 

cd 

•H 

H 

p 

P 

4) 

p 

60 

p 

c 

s. 

■H 

.2 

£ 

ft) 

ft) 

CJ 

to 

c 

p 

> 

p 

CO 

cd 

p 

CO 

X! 

iH 

cd 

•rt 

*H 

CO 

11 

Q 

p 

-p 

■o 

cd 

cd 

D 

p 

M 

CO 

H 

o 

.c 

cd 

M 

CJ 

O 

u 

CJ 

P 

cd 

a) 

- 

a] 

•H 

o 

u 

Pi 
cd 

p 

c 

01 

c 

3 

ft) 

> 

-d 

ft) 
CO 

0) 

■d 

0) 

p 

c 

60 

cd 
cu 

3 

CO 

cd 

Pi 

I 

cd 
Pi 

cd 

M 

u 

4) 

0 

ft) 

O 

t-L, 

o 

0) 

x: 

o 

ft) 

0' 

JO 

p 

c 

•M 

JO 

cd 

cd 

0) 

■d 

cj 

O 

o 

p 

CJ 

p 

Cm 

•H 

0 

CO 

a 

CJ 

o 

o 

c 

cu 

J3 

P 

c 

CO 

6 

X3 

>> 

M 

0) 

> 

(h 

o 

o 

-H 

0 

M 

c 

•H 

ft) 

0) 

■H 

p 

0) 

c 

P 

a 

CO 

•«■» 

O 

0> 

X3 

cd 

XI 

C 

f-C 

D 

p 

O 

a 

ft) 

H 

CO 

tH 

<M 

o 

cu 
3 

■a 

at 

a) 

3 

Ph 

CJ 

D 

P 

cd 

u 

CO 

> 

p 

id 

x> 

•d 

> 

cd 

CO 

0) 

3 

CO 

p 

■d* 

ft) 

3 
0 

CO 

4) 

o 

Pi 

0) 

xs 

p 

4) 
-H 

•H 
ft) 

5 

CO 

P 

o 

□ 

c 

s 

1) 

CJ 

•rl 

01 

J= 

P 

0 

p 

p 

C 

o 

■H 

•H 

o 

ft) 

H 

0 
B 

cu 
U 

a] 
>> 

cu 

X3 

> 

■H 
ft) 

cu 

c 
cd 
p 

3 

u 

o 

o 

3 

■d 

P 
<m 

H 

o 

c 

0 
CO 

0 
P 

H 
P. 

c 

•H 

cd 
x: 

p 

1 

ft) 

CO 

3 

> 

•H 

■d 

5 

H 

ft) 

X! 

CU 

-P 

P 

(J 

a 
o 
p. 

3 
-d 

0) 

cu 

to 

m 

Cm 

0) 

O 

•d 

•H 

ft) 

5 

0 

Pc 

c 

id 

p 

u 
O 

& 

•rl 
CJ 

a 

ft) 
Li 

•rl 
CO 

0) 

c 

■d 

H 

P 

0) 

i-i 

-d 

w 

&3 

X! 
P 

£ 

p 
cd 

o 

P 

CO 

•H 

Pi 

•H 

O 

CO 

p 

CO 

cd 

Cd 
P. 

■H 

CO 

0) 

4) 

C 

■H 

m 

c 

4) 

■d 

ft) 

M 

cd 

p 

•M 

G 
0 

«H 

CO 

to 

P 

o 
p 

< 

-d 

P 

cd 

P 
CJ 

ft) 

a 

cd 
P 

■d 
c 

ft) 

a 

cd 

ft) 
o 

XI 
p 

4) 

l-l 

p 

cd 

ft) 

* 

CO 

^ 

o 

p 

3 
0 

o 

c 
ft) 

■d 

cd 

0) 

p 

M 

0) 

0) 

01 
H 

P 

cd 

4) 

Cm 

Cm 

•H 

> 

CM 

p 

p 
CO 

XI 
p 

•d 

4) 

3 

XI 

Li 

11 

> 
U 

c 

01 

CU 

cu 

B 

c 

3 

cd 

C 

0 

P 

CJ 

0 

>d 

O 

u 

o 

P 

p 

ft) 

o 

c 

3 
■d 

ft) 
X3 

0) 

cd 

CO 

cd 

,-1 

p 

•H 

ft) 

H 

•H 

60 

4) 

0) 

0) 

c 

■d 

p 

cd 

x> 

3 

o 
4h 

r-l 

s 

CJ 

to 

PL, 

P 

CO 

4) 

p 

M 

CO 

CO 

CO 

4) 

4) 

ad 

c 

CO 

CO 

P 
•P 

ft) 

no 

0) 

0 
10 

CO 

cu 
> 

O 

c 

01 

CO 

•H 
O 

cd 

■H 
CJ 

4) 

P 

c 
ft) 

•H 

p 

c 

4) 

4) 

x> 

P 

•H 

c 

XI 
p 

60 
■H 
CO 

ft) 
a 

5 

CJ 

c 

cd 

f-t 

X3 

cd 

cd 

cd 

>» 

p 

C 

O 

a 

a 

5 

c 

ft) 

p 

(?• 

CO 
P 

ft) 

i 

■p 

3 
O 

CO 

0) 

p 

a) 

3 
P 
3 
B 

p 

x: 

> 

p 

•H 

cd 

10 

X> 

cu 

CO 

a) 

i-l 

o 

a 

to 

3 

-d 

cd 

•H 

CO 

CO 

■-I 

P 

i-i 

.-I 

4) 

•rl 

P 

<D 

c 

o 

p 

CO 

O 
X! 

CJ 

o 

a 

cd 

o 
p 

B 

CJ 

cd 

3 

cd 

S" 

p 

•H 

•H 

p 

£ 

XI 
p 

P 

M 

ft) 

X! 

cd 

XI 

j 

CI 

•d 

0) 

p 

p 

>> 

-d 

0) 

X! 

Pi 

cd 

o 

•d 

■d 

c 

ja 

Pi 

P 

c 

3 

P 
C 

CO 

a 

& 

P 

p 

1 

T) 

cu 

r-l 

cd 
p 

3 
CO 

P 

cd 

o 

3 

p 

•H 

0) 

P 

CJ 

> 

cd 

cd 
u 

0) 

to 
a 

1) 

a 

0 

o 

M 

0 

u 

a 

•H 

$ 

i 

o 

+1 

cd 

ft) 

P 

CO 

•d 

CJ 

p 

P 

ft) 

cd 

>. 

60 

>> 

-H 

>> 

CO 

Cm 

Pi 

o 

r-C 

3 

■H 
P 

■d 

Cm 
O 

y 

0 

M 

a 

p 

cd 

X! 

P 

S 

p 

•H 

ft) 

u 

p 

•rl 

P 

<d 

P 

•M 

•H 

•d 

>> 

4) 

£ 

cu 

CJ 

cu 

u 

*d 

C 

ft) 

P. 

cd 

c 

10 

•d 

CJ 

cd 

CJ 

M 

O 

(4 

60 

XI 

§ 

■rt 

e 

ft) 

c 

ft) 

X3 

ft) 

p 

| 

M 

CJ 

ft) 

p 

P 

cu 

cd 

Pi 

$ 

4) 

cd 

u 

p 

> 

p 

■H 

ft) 

D 

•H 

cd 

P 

Pi 

Pi 

C 

Pi 

•d 

cu 

L 

ft) 

cj 

0) 

C 

O 

c 

A 

Cm 

0) 

5 

J3 

cd 

cd 

O 

cd 

4) 

cd 

C 

a 

c 

Cm 

4) 

Cm 

CD 

CO 

.O 

D 

XI 

01 

P 

0 

JO 

p 

c 

CJ 

P 

CJ 

60 

CJ 

cd 

cu 

•H 

•H 

CO 

O 

I 

o 

p 


CU 

H 

•d 

O 

CO 

>, 

•rl 

Cm 

4) 

CO 

0 

b 

P 

cu 

a 

o 

>. 

id 

10 

n 

•ri 

M 

P 

iH 

p 

0 

4) 

M 

■d 

Pi 

O 

cd 

3 

CO 

Pi 

H 

■H 

4) 

i-I 

M 

-H 

■d 

3 

p 

3 

p 

H 

p 

4» 

4) 

P. 

CJ 

o« 

0) 

Cd 

a 

3 

p 

< 

o 

■H 

XI 

o 

-vl  - 

-u~ 

<d 

P 

CO 

CJ 

p 

a 

o 

c 

o 

CO 

D 

Cm 

•H 

a 

60 

■d 

cd 

X> 

10 

o 

4) 

c 

3 

4) 

■d 

cd 

■H 

a 

a 

XI 

CO 

XI 

4) 

03 

P 

CJ 

P 

CO 

Pi 

jS 

3 

a 

3 

M 

0 

a 

CO 

o 

>. 

4) 

4) 

Pi 

X) 

4) 

> 

cu 

l-l 

<rt 

Cm 

3 

X) 

•H 

XJ 

p 

1 

a 

O 

>d 
4) 

>> 

« 

CO 

XI 

a 

§* 

CO 

a 

(3 

•H 

i 

o 

•d 

41 

8 

0 

M 

3 

0 

cd 

CO 

p 

•H 

CU 

o* 

H 

•H 

o 

P 

c 

u 

r-l 

O 

O 

u 

0) 

M 

1 

i 

ft) 

cd 

3 

H 
O 

ft) 

p 

a 

•d 

Q 

XI 

O 

X 

C 

o 

ft> 

CO 

4) 

o 

CO 

u 

p 

H 

4) 

CJ 

ft) 

cd 

4) 

ft) 

X3 

CO 

p 

■d 

•H 

CO 

a 

u 

p 

CU 

4) 

cd 

9 

o 

a 

4) 

s 

P 

CJ 

p 

s 

o 

CM 

a) 

i 

p 

CO 

•rl 

•d 

p 

o 

* 

"d 

CO 

B 

CO 

a) 

P 

•H 

§ 

CO 

•H 

K^l 

■d 

CO 

-M 

cu 
■p 

rl 

a 

■d 

•d 
a 

S 

CO 

to 

8 

4) 

CO 

•rt 

p 

s 

o 

P 

cd 

P 

CO 

□ 

V 

■rl 

a 

■M 

cd 

D 
D 

4 

3 

p 

•s 

CJ 

•3 

3 

o 

Tj 
P 

XI 

CO 

•H 

a) 

cd 

P 

o 

cu 

3 

p 

3 

CJ 

O 

g 

41 

XI 

P 

cd 

CO 

CO 

p 

i 

a 

4) 

p. 

a 

it 

XI 

cd 

£ 

X) 

>. 

CM 

ft) 

P 

o 

cu 

cd 

o 

X" 

M 

a) 

5 

p 

3 

t- 

p 

O 

CM 

CO 

•d 

ro 

at 

P 

0 

a1 

ft) 

u\ 

• 

H 

X) 

XI 

p 

i 

CO 

cu 

■d 

XI 

a 
o 

4) 

s 

XI 

•g 

60 

3 

p 

■M 

c^ 

4) 

p 

•H 

0 

P 
■H 

5 
H 

O 

1 

B 
u 

& 

te 

M 

Cm 

•d 

CJ 

o 

p 

4) 

XI 

s 

"S 

M 

4) 

Cm 
4) 

P 

o 

CI 

S 

XI 

^1 

60 

■H 

P 

M 

01 

>» 

P 

p 

B 

• 

o 

o 

P 

M 

•rl 

c 

i-l 

$! 

•7 

cd 

H 

p 

CJ 

3 

p 

H 

•d 

£ 

10 

B 

cd 

4) 

p 

41 

CJ 

id 

0 

o 

«) 

p 

■H 

> 

60 

CO 

□ 

cu 

Pi 

B 

ft) 

ft) 

o 

■H 

•H 

P 

cd 

ft) 

ft) 

«"» 

a) 

CO 

Sf 

X" 

p 

3 

CJ 

> 

ii 

p 

■d 

0 

CJ 

•H 

■d 

ft) 

5 

cu 

Tl 

3 
O 

cu 
p 

•d 

0) 

£ 

XI 

a 

•rl 

p 
a 

•d 

r-l 

§ 

cu 

Pi 

cd 

1 

5 

1) 

•rl 

p 

CJ 

4) 

3 

CJ 

P 

■d 

a 

cd 

CO 

3 

CO 

o 

O 

ja 

g 

p 

d 

v 

D 

•H 

p 

CO 

P 

h 

> 

o 

P 

0) 

a) 

& 

o 

CJ 

□ 

jV 

3 

CJ 

P 

a 

M 

ft) 

o 

3 

4) 

•H 

Cl, 

P 

CO 

ft) 

a) 

o 

■H 

0 

XI 

CO 

o 

> 

O 

H 

»■» 

60 

•d 

u 

CO 

Cm 

p 

CO 

i3 

P. 

•H 

P. 

4) 

a 

O 

4) 

4) 

•H 

cS 

cd 

cd 

0) 

o 

>> 

s 

& 

0 

A 

1 

P 

II) 

E 

cu 

■d 

0) 

U 

M 

p 

□ 

V 

01 

o 

o 

c 

cd 

u 

01 

p 

CU 

a 

0 

60 

CO 

XI 

p 

a 

cd 

Ui 

> 

CO 

c 

3 

i-a 

•H 

p 

cd 

o 

•H 

1-1 

ft) 

o 

cd 

4) 

CO 

CM 

ft) 

c 

>> 

ft) 

p 

r-l 

CO 

o 

> 

XI 

a 

o 

Cm 

3 

4) 

P 

XI 

D 

10 

•d 

CJ 

9) 

P 

O 

■d 

P 

•rl 

p 

-d 

>d 

< 

ft) 

a) 

r3 

p 

11 

o 

a 
1 

8 

a 

3 

a 

id 

p 
cd 

CO 

ft) 

XI 

o 

X3 

8 

M 

u 

Pi 

•H 

a 

•H 

p 

X3 

•H 

P 

s 

•H 

a 

cd 

3 

CJ 

•H 

p 

XI 

»« 

H 

CJ 

p 

CU 

3 

P 

o 

> 

a 

o 

>> 

a 

60 

3 

CO 

h 

P 

•H 

Ih 

ft) 

3 

ft) 

a 

id 

•d 

CO 

O 

ft) 

>. 

•d 

o 

CO 

r-l 

B 

p 

ft) 

cd 

Cm 

X) 

CO 

cu 

CO 

3 

ft) 

3 

ft) 

4) 

ft) 

41 

i-i 

CU 

Cm 

CO 

X) 

i-l 

o 

M 

XI 

■d 

•d 

CJ 

a 

•H 

»H 

a 

O 

41 

4) 

P 

1? 

p 

3 

ft) 

•rl 

o 

C 

01 

o 

CJ 

XI 

•H 

XI 

P 

m 

■rl 

0) 

P 

P 

4) 

U 

P 

u 

CM 

cd 

P 

Pi 

r< 

H 

3 

C 

CO 

a 

3 

>> 

O 

>% 

M 

V 

h 

S 

8 

ai 
> 

o 

M 

O 

01 

CO 

3 

P 

p 

■H 

4) 

a 

CO 

a 

O 
O 

cu 

CO 

5 

P 

Cm 

cd 

CJ 

CJ 

4) 

cm 

o 

a 

D 

Cm 

CO 

O 

3 

3 

ft) 

60 

O 

rl 

ft) 

-rl 

01 

•d 

cu 

P 

■8 

& 

Pi 

XI 

A 

CO 

ft) 

4) 

*H 

M 

3 

0) 

4) 

p 

P 

a 

S 

p 

1-1 

SP 

H 
p 

3 

3 

O 

a 

u 

p. 

CJ 

§ 

g 

ft) 
XI 

cm 

p 

-rl 

c 

p 

■H 

Pi 

XI 

p 

Cm 

XI 

p 

o 

c 

3 

3 

P 

§ 

cd 

ft) 

O 

ft) 

3 

X^ 

O 

a 

0 

XI 

XI 

a 

3 

>> 

1 

2 

•d 

4) 

o 

u 

cd 

c^ 

p 

P 

a 

p 

Xi 

If 

i-i 

4) 

4) 

ft) 

cu 

M 

o 

3 

•d 

CO 

•rl 

p 

iH 

X) 

XI 

4) 

p 

o 

cu 

cd 

u 

ft) 

P 

id 

3 

p 

If 

C 

§ 

H 

cu 

r-l 

a) 

M 

>d 

l-l 

CU 

■g 

p 

CO 

> 

■P 

M 

a 

4) 

* 

B 

•rl 

-rl 

p 

1) 

-M 

ft) 

X3 

2 

M 

•d 

3 

4) 

p 

•H 

P 

c 

cu 

CJ 

XI 

3 

3 

C3< 

XI 

a 

a 

0 

a 

ft) 

60 

CO 

CO 

Cm 

■d 

4) 

P 

4) 

3 

.a 

4) 

60 

A-224 


X) 

CO 

r-l 

CO 

(0 

CO 

CO 

+> 

to 

IS 

-a 

■p 

01 

-C 

m 

IS 

5 

XI 

t) 

10 

id 

01 

0) 

■p 

•d 

■p 

■H 

H 

to 

3 

i 

H 

•H 

10 

x: 

<M 

id 

0) 

3 

•H 

c 

CO 

s> 

CO 

O 

>> 

•H 

-p 

0 

■p 

0 

a 

o< 

<H 

co 

•d 

3 

0 

-C 

o 

•v> 

CJ 

r-t 

s 

CO 

01 

■H 

o 

CJ 

a 

to 

■P 

■p 

U) 

CO 

•rl 

H 

CO 

cd 

c 

& 

c 

ID 

01 

cd 

Cm 

H 

cd 

c 

o 

CO 

x: 

o 

01 

01 

01 

M 

cd 

■P 

•H 

QJ 

•d 

•d 

to 

0 

CO 

■d 

XI 

1-1 

cd 

•p 

cd 

X 

■p 

XI 

+> 

Pi 

H 

O 

n 

01 

CO 

□ 

PL, 

t*. 

CO 

■p 

X3 

Pi 

01 

cd 

c 

B 

CO 

0) 

0) 

o 

■p 

u 

■H 

o 

CO 

o 

to 

0 

to 

+> 

M 

-p 

Id 

■p 

■p 

co 

o 

c 

"-J 

0) 

p. 

■H 

x> 

c 

•rl 

B 

CO 

l/\ 

q 

XI 

M 

•H 

0 

cd 

0 

01 

CO 

0 

o 

CJ 

CO 

0 

•P 
0 

i 

C 

D 

i-i 

a) 

•P 

•H 
•P 

o 
c 

•d 

td 

Si 

o 

CO 

•P 

? 

>> 

V) 

CO 

£ 

•d 

c 

CO 

cd 

•d 

£ 

+> 

p< 

r-t 

B 

o 

id 

CO 

o 

+J 

e 

to 

•p 

-p 

x: 

CO 

r-l 

X3 

c 

CO 

0) 

cd 

o 

co 

-p 

CO 

CO 

+> 

•H 

•H 

+> 

0 

■p 

r-l 

■P 

0 

cd 

0 

Ih 

xi 

x: 

o 

CO 

A 

to 

o 

CO 

CO 

c 

CJ 

HP 

•H 

cd 

•p 

■o 

*d 

0 

■p 

10 

x: 

•p 

•H 

>; 

hO 

r-l 

to 

CO 

& 

0 

c 

JZ 

a 

>> 

cd 

0) 

<M 

CO 

+> 

to 

CO 

fi 

CO 

B 

+5 

■P 

5 

to 

0 

>-. 

p 

> 

■p 

Cm 

•p 

a 

■p 

to 

Ih 

a) 

+> 

CO 

id 

■d 

c 

r-l 

•H 

<d 

o 

o 

•p 

to 

at 

< 

■p 

co 

o 

cd 

CO 

o 

CO 

-d 

id 

CO 

+J 

to 

Pi 

CJ 

B 

c 

b 

4) 

■p 

CO 

o 

■p 

•H 

•p 

M 

•p 

CO 

3 

XI 

01 

c 

Pi 

Ml 

D 

0) 

■p 

■O 

tH 

CJ 

to 

r-l 

c 

Ih 

r-l 

w 

hO 

+> 

id 

•d 

to 

+> 

cd 

•rl 

id 

01 

X 

c 

o 

0 

CO 

•rl 

r-l 

cd 

cd 

C, 

cd 

•H 

c 

•d 

H 

M 

Pi 

id 

x: 

<u 

■p 

1) 

u 

"*3 

CJ 

r-l 

3 

w 

CO 

Pi 

•d 

to 

id 

3 

Cm 

J-> 

■P 

o 

■p 

ja 

B 

Oh 

•p 

0 

Ih 

cd 

■P 

^ 

M 

Id 

CO 

=3 

■rl 

Pi 

0 

c 

O 

-p 

+> 

41 

a 

in 

CO 

£ 

.g 

cd 

CO 

-p 

0 

10 

•d 

o 

Pi 

c 

Cm 

c 

cj 

r-l 

0 

CO 

0h 

X 

to 

« 

X3 

CO 

•H 

r-l 

CJ 

CO 

c 

■P 

Cm 

o 

0 

■H 

*-< 

111 

•P 

1"3 

a 

CO 

10 

+J 

Xi 

c 

•g 

Q 

id 

•H 

r-l 

CO 

*-> 

r-l 

0 

*^ 

•rl 

a) 

CO 

10 

o 

D 

a 

cd 

49 

CO 

to 

r-t 

+> 

<-> 

o 

«P 

> 

»H 

•p 

to 

-p 

co 

+> 

r-l 

•H 

•H 

CO 

-d 

>> 

x: 

■H 

01 

M 

id 

B 

c 

-p 

£ 

c 

Id 

•p 

•rf 

CO 

CO 

A 

0 

0 

r-l 

co 

10 

CO 

x: 

01 

XI 

c 

§ 

x: 

CO 

01 

c 

0) 

s 

•H 

3 

■p 

H 

■p 

■p 

c 

a) 

XJ 

M 

*> 

r-l 

CO 

3 

Cm 

to 

1 

a 

a 

■P 

0 

td 

CO 

Si 

■p 

H 

CO 

cd 

•d 

c 

+) 

01 

o 

>> 

D 

B 

i 

-p 

XI 

■p 

-d 

r-l 

w 

O 

x: 

c 

■p 

«J 

0 

•d 

to 

Im 

M 

to 

r-l 

<D 

•o 

■p 

X 

CO 

co 

o 

CO 

r-l 

In 

•p 

■H 

0 

4-> 

01 

•H 

O 

co 

•H 

■P 

•H 

5 

1-1 

P 

p< 

to 

CO 

01 

Cd 

CO 

M 

to 

+j 

■P 

■d 

4-> 

to 

+j 

to 

•H 

■P 

O 

>> 

•rl 

■a 

CO 

f-i 

&> 

S3 

to 

■P 

•p 

■P 

•H 

01 

id 

to 

01 

tw 

CO 

P 

■H 

0] 

Cd 

Im 

•P 

id 

CO 

•H 

Co 

Ul 

id 

C 

o 

c 

a 

CO 

c 

id 

4-> 

a) 

cd 

C 

+3 

c 

s 

21 

0 

•H 

U; 

p 

•P 

w 

cd 

■p 

CO 

c 

CO 

01 

o 

to 

id 

01 

0) 

a] 

O 

•H 

P. 

•d 

c 

B 

8 

si 

0 

X 

•H 

r-l 

■d 

M 

a 

QJ 

CO 

£ 

o 

10 

•p 

id 
Pi 

CO 

c 

s 

c 

CO 

to 

§ 

co 
o 

CJ 

CO 
CO 

r-l 
r-l 

CO 

> 

o 

01 

to 

CO 

a) 

3 

01 

CO 

x: 

id 

to 

>> 
■P 

p 

0) 

j3 

•rl 

id 
cj 

■p 

CO 

CO 

0 

•H 

VS. 

H 

CO 

5" 

& 

id 
x: 

•P 
•H 

si 
o 

&3 

■d 

r-l 

p 

■P 
3 

x: 
■p 

-p 

to 

a 

01 

p 

*H 

Cw 

■p 

<M 

xi 

x: 

■P 

tr> 

eu 

•d 

id 

to 

4-> 

•rl 

M 

3 

x: 

B 

•d 

■H 

id 

O 
0) 

0 

CO 

o 

-p 

■p 

Pi 

CO 

.-I 

c 

C 

XJ 

CO 

O 

o 

0 

c 

> 

p 

10 

CO 

*d 

1) 

XI 

■p 

10 

<H 

^ 

0 

J3 

■p 

c 

CO 
01 

a) 

CO 
CJ 

w 

CO 

co 

c 

CO 

3 

3 

10 

CO 

■p 

id 

•H 
CO 

to 

(d 

■p 

XI 
P. 

■P 

-P 

M 

H 

JC 

0 

id 

c 

^^ 

c 

•p 

to 

■^ 

^ 

u 

4>> 

o 

id 

CJ 

c 

id 

o 

•H 

CO 

O 

Si 

id 

X> 

<d 

id 

■p 

■P 

•d 

c 

c 

0 

CJ 

CO 

OJ 

TJ 

B 

■p 

■d 

3 

to 

■p 

■P 

■p 

■p 

•H 

O 

CO 

0 

•H 

•H 

co 

H 

4> 

3 

cd 

to 

to 

to 

to 

5" 

to 

CO 

co 

J-J 

■H 

M 

'O 

■H 

c 

-d 

to 

**t 

10 

r-t 

cd 

•d 

•H 

CO 

to 

CO 

10 

to 

•H 

to 

to 

•H 

to 

■d 

B 
0 

"-3 

o 

id 

•rl 

■p 

Pi 

c 

"-> 

Pi 

O 

to 

•H 

c 

•i 

o 

co 
■p 
td 

a) 
U 
Id 

S 

3 
CO 

CO 

■p 
a) 

H 

CO 

c 

•H 

to 

3 

CO 

l-l 

to 

< 

x: 

Pi 

id 

to 
id 

co 
+> 

•H 

rl 
In 

CJ 

0 
to 

O 
10 

CO 
B 

CO 

01 
> 

•H 

■P 

•rl 

01 

6> 

Pi 

CO 

c 

-H 

CO 

r-l 

U 

r-l 

c 

13 

o 

to 

Ti 

r-l 

H-> 

c 

+9 

o 

XI 

CO 

to 

•p 

O 

si 

s> 

id 

to 

id 

3 

•ra 

id 

Si 

■p 

O 

L> 

01 

CO 

J2 

to 

■p 

x> 

•H 

•rl 

U 

o 

3 

id 

3 

H 

g 

4-> 

■H 

CO 

H 

r-l 

B 

10 

•H 

to 

CO 

•H 

*> 

■P 

b 

-P 

CO 

CO 

>d 

4-> 

cm 

•M 

•H 

0 

01 

Xi 

b 

o 

CO 

>> 

X 

j5 

0 

3 

cd 

x: 

c 

n) 

c 

Cm 

c 

Cm 

M 

J3 

ti 

P 

Q 

•p 

■rl 

■p 

a 

JO 

CO 

? 

a 

p. 

E 

■p 

CO 

s 

id 

O 

CO 

01 

< 

in 

B 

-d 

OJ 

•d 

■p 

CO 

CO 

•p 

CO 
""9 

>> 

01 

•M 

CO 

o 

01 

1 

X) 

•H 

•rl 

o 

r-l 

B 

■d 

a 

cd 

■p 

a 

CJ 

to 

B 

C 

to 

B 

cd 

a 

a 

4) 

Ol 

r-l 

•H 

o 

(0 

3 

B 

3 

Oh 

CO 

0 

& 

td 

§ 

o 

•P 

a 

Si 

0> 

Pi 

a 

CJ 

p 

w 

O 

•rl 

s 

x: 

Cm 

M 

■H 

i-i 

o 

h. 

D 

•H 

>. 

CJ 

Si 

CO 

•P 

>> 

o 

■p 

CO 

xt 

O 

Cm 

c 

2 

CO 

to 

•d 

10 

> 

+> 

41 

a 

X3 

i 

cd 

CJ 

o 

D 

to 

XI 

< 

s 

41 

■p 

0 

•H 

01 

r-l 

3 

■P 

a 

to 

>> 

id 

a 

M 

CO 

3 

■p 

XI 

•H 

rl 

CJ 

13 

r-l 

10 

Pi 

01 

tfl 

cd 

CO 

o 

OJ 

01 

■p 

to 

■P 

§ 

cd 

cd 

cd 

B 

B 

X) 

01 

Pi 

i-i 

>d 

XI 

id 

ti 

60 

•H 

•d 

Pi 

Pi 

■p 

-C 

Cm 

M 

O 

•p 

r-l 

>> 

CO 

3 

■p 

-p 

B 

XI 

01 

XI 

•rl 

cd 

to 

O 

o 

•rl 

o 

x> 

to 

CO 

u 

•H 

•p 

■p 

CJ 

01 

^ 

CJ 

01 

■d 

■P 

cm 

to 

p 

1 

41 

>> 

01 

3 

CJ 

1-1 

4T 

h 

to 

U 

01 

>> 

cd 

0 

i-l 

■d 

M 

0? 

■d 

s 

a 

E 

XI 

J5 

cd 

cd 

HP 

4J 

■p 

p 

B 

<n 

CO 

CO 

01 

Pi 

01 

0> 

■d 

•H 

3 

CO 

•H 

X> 

cd 

a 

to 

•g 

■P 

CO 

M 

c 

x: 

■p 

-p 

+J 

x: 

10 

41 

3 

6 

•rl 

B 

CJ 

p 

g 

id 

o 

•rt 

01 

to 

0 

to 

a 

■p 

£ 

rl 

Pi 

to 

41 

01 

cd 

rl 

■d 

•p 

B 

X! 

41 

■p 

B 

•H 

+> 

41 

B 

•H 

01 

a 

*rj 

to 

o 

+> 

01 

D 

•P 

-P 

O 

to 

•p 

X3 

to 

CO 
X) 

■d 

01 

0 

i-i 

a 

> 

■d 

cd 

•d 

CJ 

•p 

rl 

id 

10 

<-> 

•d 

u 

CO 

r-l 

H 

H 

■d 

•rt 

01 

01 

Cm 

+> 

0) 

CJ 

•H 

41 

CO 

41 

>d 

■P 

X5 

•P 

Oh 

XI 

c 

CO 

•p 

X! 

0 

CO 

Li 

to 

41 

Cm 

S 

•H 

■P 

■p 

to 

CJ 

•H 

3 

■p 

cd 

CJ 

id 

•P 

m 

■p 

,r^ 

0 

9 

cd 

cd 

to 

r> 

>» 

3 

•P 

to 

to 

CO 

to 

S 

•d 

4) 

•H 

0 

01 

•H 

XJ 

B 

Co 

r-l 

x> 

CO 

B 

■p 

0) 

0 

to 

M 

•H 

>. 

o 

CO 

Cm 

i 

u 

x: 

•P 

Pi 

■p 

to 

r-l 

i-l 

01 

•H 

x> 

o 

■P 

S3 

r-l 

0 

•H 

•p 

Ol 

Oh 

■p 

cd 

a 

i-l 

cd 

to 

S 

to 

■P 

P 

to 

iH 

H 

M 

0 

01 

to 

41 

CJ 

•p 

>» 

0 

r-l 

r-l 

5 

B 

o 

•d 

to 

B 

CO 

0 

"d 

01 

o 

a 

01 

Si 

•H 

c 

•p 

Ih 

r-l 

01 

o 

O 

01 

1 

D 

to 

CO 

•o 

B 

Pi 

•H 

a 

<P 

Cm 

•H 

1-1 

cd 

cd 

2 

M 

a 

01 

M 

+) 

s\ 

§ 

cd 

O 

41 

•P 

i-i 

CO 

CJ 

Pi 

x: 

5 

10 

x> 

S 

CO 

co 

iH 

X3 

to 

CJ 

b 

I 

•rl 

to 

Pi 

0) 

If 

B 

Si 

S 

■p 

cd 

•p 

r-l 

■P 

41 

01 

B 

41 

XI 

01 

s3 

CO 

1-1 

-p 

r-l 

o 

<a 

+> 

K 

B 

cd 

X! 

£ 

•H 

Pi 

O 

X3 

a 

10 

x: 

& 

s 

•H 

l-l 

B 

fi 

+> 

41 

•H 

Cm 

■P 

■p 

> 

Ul 

3 

+> 

CJ 

CO 

■p 

•d 

cd 

•H 

■p 

a 

CO 

CO 

B 

CJ 

0 

X. 

01 

•p 

0) 

+» 

w 

0) 

X3 

O 

>d 

u 

x: 

41 

M 

O 

a 

+i 

B 

-d 

X3 

aS 

rl 

+> 

o 

10 

■P 

•d 

M 

CO 

•H 

+J 

r-l 

41 

X) 

•P 

to 

Cm 

B 

s 

01 

+J 

-p 

0 

a) 

•d 

01 

Ul 

B 

Cm 

■p 

Cm 

+> 

I 

•P 

CJ 

+> 

■P 

0 

S) 

a 

B 

CO 

<M 

01 

rl 

E? 

o 

cd 

at 

■p 

•H 

2 

M 

01 

CJ 

•H 

a 

01 

■H 

«H 

1 

a 

4» 

Pi 

CJ 

m 

B 

41 

a) 

+> 

0 

0 

"-> 

41 

B 

rl 

41 

41 

x> 

0 

•d 

>> 

o 

2 

cd 

o 

01 

to 

e 

B 

CJ 

•H 

o 

i-j 

3 

41 

H 

M 

a 

CO 

l-l 

iH 

01 

Pi 

r-l 

•o 

■d 

•H 

S 

41 

u 

£ 

M 

O 

ja 

■P 

to 

o 

to 

+> 

x; 

P 

D 

XI 

a 

V 

cd 

§ 

CO 

0 

a 

o 

Oh 

£ 

Cm 

1 

•H 

id 

u 

•P 

i-i 

-p 

cd 

■p 

o 

5 

> 

01 

•H 

>. 

i-i 

0 

+> 

i-l 

c 

c 

M 

CO 

o 

cd 

41 

O 

■H 

•P 

+> 

0) 

01 

B 

B 

i-i 

01 

B 

D 

g 

0) 

x: 

to 

s 

u 

cd 

■rl 

-d 

B 

i-l 

XI 

01 

H 

01 

cd 

x: 

3 

c 

■p 

a 

x: 

01 

41 

M 

i 

0) 

0 

•H 

■p 

X) 

01 

rl 

3 

■p 

CO 

01 

•H 

CJ 

XI 

+> 

XI 

01 

41 

CJ 

•p 

p 

01 

>> 

•P 

•d 

1 

c 

to 

X) 

s 

& 

■p 

cd 

XI 

Di 

Pi 

cd 

X) 

Cm 

•P 

+> 

Cm 

01 

o 

CJ 

■d 

X9 

§5 

h 

O 

cd 

i-i 

CJ 

rl 

0 

fi 

id 

•H 

M 

■p 

in 

0) 

•rt 

•d 

>> 

B 

01 

■P 

41 

CJ 

Pi 

•H 

O 

•rl 

B 

41 

CJ 

B 

■H 

XI 

XJ 

s\ 

0 

> 

B 

X! 

r-l 

XJ 

x: 

ti 

cd 

>» 

-d 

■p 

? 

>. 

<H 

•H 

Q 

P 

cd 

cd 

•d 

■p 

CO 

r-l 

Pi 

P 

to 

V 

(4 

§ 

Cm 

•p 

■P 

01 

a 

to 

•rl 

•rl 

B 

4> 

0 

+J 

cd 

d 

XI 

•H 

a 

&a 

B 

cd 

CJ 

41 

CJ 

(0 

cd 

a 

B 

x> 

■rl 

3 

41 

CJ 

•d 

to 

•d 

•H 

Pi 

o 

1 

41 

60 

M 

£ 

•H 

01 

0* 

XI 

41 

01 

c 

u 

a 

a 

M 

B 

01 

01 

■d 

a 

•p 

01 

■p 

cd 

to 

o 

a) 

>> 

01 

0 

B 

•rl 

X> 

I 

41 

+J 

01 

cd 

B 

s 

B 

u 

10 

01 

to 

12 

a 

p 

CJ 

H 

41 

§ 

60 

£ 

id 

01 

o 

a 

01 

01 

to 

5 

r-l 

o 

41 

CI 

01 

■P 

to 

XI 

B 

Si 

x: 

DO 

XI 

-p 

CJ 

r-l 

CJ 

p 

2 

1-3 

•H 

■p 

■p 

•H 

•H 

CJ 

•p 

CO 

a 

CO 

CJ 

id 

01 

CJ 

cd 

cd 

0 

P 

•rl 

>d 

> 

> 

£ 

o 
u 

XJ 

•p 

3 
to 

■P 
CO 

x: 
+> 

1-> 

•H 

rl 

Pi 

XI 
CO 

a 

•H 

to 

to 

£ 

s 

01 

B 
3 

Cm 
0 

1 

J 

s\ 

41 

x> 

a 

■H 

A-225 


a 

01 

r-l 

01 

01 

o 

S3 

•d 

r-l 

u 

+> 

c 

rl 

01 

? 

0> 

c 

It 

o 

P 

o 

c 

■p 

X 

0 

Of 

*> 

-rl 

•P 

^ 

■p 

o 
■rl 

at 

8 

r-l 

■C 

•p 

•p 

•d 
Li 

w 

a 

o 
ot 

la 

to 

o 

•H 

s 

L? 

3 
CJ 

01 

SI 

3 

II 

■H 

•3 

01 

-C 

3 

U 

■n 

P, 

hi 

■p 

Li 

> 

p 

(0 

9 

•H 

■rl 

01 

a 

10 

<M 

+> 

■d 

■H 

c 

Li 

01 

01 

0) 

a 

o 

a 

41 

•n 

g 

O 

> 

••-» 

o 

•n 

C 

s 

o 

0 

0) 

s 

>. 

0 

■p 

•d 

x> 

L, 

c 

01 

J3 

s 

■H 

V-. 

0) 

at 

£ 

r-l 

•P 

01 

P 

Li 

X> 

c 

to 

O 

Li 

Li 

0 

3 

01 

0) 

01 

o 

2 

0 

01 

•H 

X 

in 

a 

a 

S3 

5 

0) 

■-I 

-p 

•p 

a) 

■P 

■p 

J5 

0 

H 

01 

c 

0 

> 

| 

01 

10 

c 

ft. 

•S 

L. 

>> 

rO 

b 

0 

x> 

P. 

X> 

o 
ci 

10 

■p 

L. 
i-l 

3 

>« 

<A 

01 

r-l 

01 

r-l 

1-1 

U) 

Li 

0> 

d 

X, 

i-l 

Li 

k 

01 

01 

c 

■rl 

41 

■P 

5 

■P 

o 

-a 

C 

Li 

a) 

•E 

^ 

a) 

Li 

01 

01 

u 

-P 

10 

d 

a) 

01 

> 

» 

i-l 

01 

a 

P. 

.o 

■0 

0 

a) 

V. 

c 

•p 

0 

•H 

c 

u> 

r-l 

0 

•H 

0\ 

a 

Li 
0> 

a 

•rl 

at 

>• 

a) 

i 

L, 

o 

c 

2 

p 

■P 

g 

01 

1 

Li 
01 

01 

r-1 

o 

Li 

tw 

a) 

a 

10 

0> 

£ 

Ll 

s 

M 

01 

41 
■P 

•d 

i 

01 

c 
o 

a 

o 

■p 

0 

S. 

r-l 

IS 

■p 

•d 

01 

| 

01 
■d 
•H 

s 
a 

1 

a 

(0 

Lj 

0 

a 
o 

Li 

to 

0) 

u 

rV, 
0) 

•p 

> 

0) 

<M 

& 

2 

3 

10 

a 

r-l 

O 

h 

*H 

01 

0) 

01 

fi 

Ll 

Li 

a 

4) 

P 

>> 

1 

o 

a 

% 

5 

O. 

i-l 

> 

•H 

R 

SO 

<rl 

•H 

0) 

o 

^H 

8. 

r-l 

rl 

a 

0 

■P 

01 

■H 

>, 

□ 

o 

■d 

01 

■H 

o 

r-l 

01 

B 

0 

u 

a 

8 

^> 

r-l 

Ph 

J 

•H 
■P 

3 

_f 

at 
C 

^ 

01 

01 

0 

•H 

Li 

< 

S' 

a) 

1-1 

r-l 

■d 

XI 

10 

(0 

0 

in 

CD 
■H 
■-< 

3 

-P 

■P 

1 

•0 

01 

■p 

0) 

| 

s 

Li 

■p 

0 

01 

t 

10 

P 
•H 
r-l 

•H 

a 

Eh 

B 
at 

■P 

0 

CM 

■a 

r-1 

3 

0> 

! 

■H 

at 

i 

u 

0\ 

a 

a) 

0) 
Li 

C 
a) 

a 

10 
Li 

•P 

3 

6 

•rl 

c 

i-l 

0 

L. 

►n 

01 

■p 

r-l 

Li 

U 

•P 

•d 

■p 

T) 

O 

d 

•rl 

•p 

3 

•H 

§ 

O 

■p 

■p 

c 

01 
0 

0> 
■P 

l 

1-1 

r-l 

a! 

e 

10 

h 

10 

at 

to 

01 

d 

0) 

O 

5 

d 

01 

S3 

o 

> 

11 

c 

•rt 

8 

M 

+> 

0 

0 

en 

•H 

rl 

u 

^ 

-H 

v« 

<-> 

o 

p 

r-l 

o, 

■p 

r-l 

S 

> 

0 

I?     8 


.3    is 


at 


:=       r^ 


s 

w 

p 

c 

3 

p 

in 

J 

H 

in 

s 

h 

4) 

^^ 

u 

B° 

B 
O 

■p 

1 

3 

•d 

-d 

•d 

0) 

•H 

•H 

d 

B 

>» 

to 

XI 

4) 

§ 

rl 

•d 

«"» 

•P 

■P 

0) 

at 

B 

s 

3 

•P 

C 

4) 

4) 

0 

(VJ 

>. 

0) 

0 

■P 

01 

at 

r-l 

B 

a) 

Li 

o 

-rl 

a) 

jc 

XI 

<w 

t/\ 

c— 

1 

3 

£ 

>1 

1 

X3 

CO 

•H 

01 

0 

Li 

Li 

IH 

c 

■p 

to 

■p 

01 

vf) 

S 

■P 

-rl 

<W 

4) 

> 

S 

•rl 

•P 

01 

H 

O 

01 

i) 

Li 

•d 

r-l 

o\ 

01 

r-l 

•H 

S 

o 

•H 

rl 

s< 

u 

Vi 

p 

XI 

0 

01 

tr> 

r-l 

a 

01 

Li 

B 

s 

fi> 

iH 

o 

ft 

S 

P 

ft 

u 

1-1 

o 

3 

■p 

a 

-d 

(VI 

i-i 

x> 

01 

B 

at 

o 

VO 

■d 

-H 

ft 

at 

£ 

3 

■rl 

V 

3 

i-l 

Li 

^8 

Li 

01 

>. 

■p 

cr 

>> 

CO 

> 

01 

E 

fO 

01 

0 

o 

+> 

■p 

Li 

O 

B 

B 

B 

d 

0] 

to 

SI 

•p 

b 

0 

>d 

■p 

Oh 

■d 

o 

O 

tf\ 

en 

o 

i-l 

a) 

a 

■p 

B 

2 

•rl 

•d 

•P 

0) 

Li 

CJ 

r-l 

3 

01 

S 

0) 

•P 

•H 

at 

0) 

•H 

O 

3 

o 

ft 

•H 

r-l 

to 

to 

•d 

i-l 

•o 

•P 

t— 

(0 

•P 

■P 

<? 

3 

> 

a) 
Li 
00 

o 

a 

i 

in 

VO 

Lt 

CI 

01 

♦» 

3 

0 

B 

VO 

■H 

at 

01 

0 

•d 

■p 

•H 

c 

in 

rn 

ft 

a 

■H 

■H 

rH 

d 

Li 

1 

CI 

>< 

r-l 

Li 

rl 

41 

Li 

m 

m 

c 

•p 

0 

c 

< 

•H 

•p 

» 

o 

01 

ft 

01 

3 

X" 

a 

d 

■d 

•* 

o 

D 

B 

■H 

0 

•% 

•H 

0 

B 

to 

0) 

M 

o 

ft 

01 

E 

w< 

<3\ 

O 

■p 

■H 

•d 

o 

r-l 

1 

i-l 

3 

to 

> 

1 

8 

> 

1-1 

X> 

O 

-rl 

at 

> 

ro 

r? 

4) 

o 

ft 

■P 

•H 

o> 

+> 

•rl 

-P 

o 

--f 

o 

•p 

•P 

.3 

o 

H 

J3 

o 

at 

iH 

r-l 

U 

01 

0) 

•H 

o 

B 

to 

O 

r-l 

r<i 

to 

L. 

u-\ 

■rt 

•P 

4) 

to 

■H 

•d 

at 

1-1 

& 

,o 

tt 

J- 

■P 

r-l 

to 

E 

a 

i 

•P 

t) 

x; 

•rl 

tM 

01 

U 

at 

o 

fO 

K 

01 

13 

01 

01 

O 

8 

at 

O 

B 

cr 

r-l 

Li 

in 

01 

o 

u 

a 

8! 

B 

0) 

> 

■rl 

XI 

•H 

c 

Li 

■P 

3 

3 

x> 

IA 

•H 

u 

Ll 

-p 

a 

0 

tC 

0 

r-l 

Li 

■P 

■p 

■P 

0 

^r 

01 

to 

0 

3 

o 

0> 

01 

H 

•H 

•g 

•H 

■d 

•rl 

a) 

■H 

c 

V 

01 

C 

«H 

J3 

sz 

to 

•H 

■P 

d 

to 

a 

B 

rH 

a 

Cl 

■p 

V<S 

4) 

4) 

•rl 

+> 

01 

01 

+> 

•p 

01 

.01 

a) 

B 

H 

o< 

at 

•H 

0 

•H 

Pi 

u> 

•a 

in 

at 

XI 

O 

m 

Li 

s 

■H 

K 

r-l 

a) 

CM 

01 

41 

O 

.Li 

r-l 

O 

■ 

V 

B 

-C 

P 

t 

a) 

0 

r-l 

•P 

3 

O 

Lt 

B 

a) 

Oh 

ft 

^t 

r-l 

at 

■p 

h" 

t— 

J! 

> 

O 

I-l 

•rl 

0) 

ft 

Li 

>> 

0 

In 

ft 

01 

r-l 

l 

o 

B 

1 

VO 

£ 

4 

•-I 

X! 

•H 

ro 

ft 

B 

•P 

a> 

a 

at 

Si 

u 

r-l 

<a 

at 

^t 

Vi 

sz 

•H 

•P 

■P 

H 

O-i 

at 

O 

•H 

Ll 

■p 

Pi 

at 

•o 

XI 

r^ 

o 

in 

CI 

n 

XI 

s 

d 

0 

Li 

d 

O 

0) 

3 

B 

■p 

J- 

i 

r-l 

3 

a) 

a 

t— 

CI 

Li 

w 

Ir. 

01 

«rl 

Vt 

2 

.c 

0 

p 

•r* 

m 

at 

♦> 

Li 

& 

2 

>. 

CM 

3 

O 

r-l 

B 

at 

o 

■p 

0 

3 

<M 

to 

w 

XI 

x: 

Li 

O 

B 

o 

to 

r-l 

Li 

>> 

41 

U) 

•P 

•H 

B 

01 

CM 

to 

CO 

01 

B 

Li 

G 

at 

r-l 

*H 

0 

at 

a 

8 

01 

■P 

>> 

■P 

•rl 

B 

O 

CO 

VO 

01 

•d 

> 

5 

•d 

a 

o 

sz 

ft 

at 

x> 

at 

•d 

es 

Li 

01 

<w 

a 

i 

rH 

at 

41 

o 

41 

o 

■n 

rl 

•p 

o 

0) 

■p 

c 

Li 

IS 

r-l 

d 

>. 

bo 

<rl 

■p 

Li 

■P 

■P 

o 

Li 

CO 

at 

cC 

at 

•d 

01 

•d 

u 

01 

ES 

41 

3 

41 

0 

at 

Oh 

at 

a 

■w 

01 

■p 

01 

§ 

■P 

01 

01 

■H 

J- 

O 

10 

s 

Li 

0 

o 

n 

a 

x: 

<d 

s 

0-1 

B 

3 

B 

I 

ro 

o 

CM 

Li 

01 

o 

41 

0) 

o 

+> 

•H 

01 

ei 

o 

o 

01 

01 

01 

SI 

ir> 

41 

01 

•P 

O 

■P 

« 

a 

h 

p 

r-l 

CM 

CJ 

>» 

CI 

to 

l/\ 

i/\ 

ft 

Li 

s 

XI 

01 

B 

•rl 

Oh 

o 

xt 

Li 

C 

i 

•p 

p 

■H 

•d 

a 

CM 

3 

CJ 

00 

to 

■a 

0 

•H 

B 

4) 

* 

rf 

B 

•H 

<d 

0) 

0 

g 

to 

01 

CO 

•H 

a 

t 

§ 

•P 

at 

•P 

p 

D 

01 

at 

I 

g 

>. 

•p 

CJ 

OS 

CO 

Li 

c- 

Li 

B 

0) 

a 

<M 

X 

Li 

at 

a) 

CJ 

Li 

<M 

d 

u 

(M 

a 

-p 

01 

Li 

41 

+> 

CO 

H 

3 

■H 

01 

CM 

cC 

0 

01 

o 

O 

B 

i-l 

o 

o 

Xi 

p^ 

t- 

rl 

at 

CI 

■a 

fo 

& 

•P 

a) 

01 

a 

0) 

01 

o 

01 

•P 

i 

(VI 

4) 

<t 

o 

01 

<rl 

o 

■p 

J- 

CM 

■d 

B 

M 

rl 

at 

■»» 

+> 

CO 

rH 

S5 

> 

0 

to 

fl 

41 

O 

4) 

>■ 

o 

o 

1 

3 

r4 

Li 

rf 

•H 

to 

In 

fl 

•d 

>d 

•H 

r-l 

p 

•p 

•rl 

a 

p 

41 

J- 

\o 

Oi 

■P 

•P 

a) 

0 

■rl 

B 

•P 

XI 

■H 

•H 

s 

■H 

B 

XI 

ro 

r-l 

<w 

■H 

CI 

•8. 
i-i 

CM 

t~ 

41 

a 

at 

at 

O 

0) 

Oi 

•P 

to 

s 

■P 

to 

3 

81 

e 

o 

CM 

B 

■P 
P 

01 
Pi 

d 

E 

to 
Li 

Li 
O 

IT> 

0^ 

S 

o 

o 

•rt 

iH 

a 

a) 

a 

p 

01 

0 

UN 

O 

t 

01 

Li 

at 

01 

tM 

rJ 

rH 

■P 

rW 

r-l 

at 

o 

C 

1 

r< 

4) 

a 

0> 

e 

CJ 

l/\ 

iH 

01 

•P 

\f\ 

L< 

at 

e< 

& 

CI 

to 

■H 

\ 

ft 

Li 

0) 

I 

+> 

01 

U 

Oh 

>> 

B 

d 

CM 

01 

CO 

ft 

ft 

10 

01 
r-l 

s 

i 

o 

CVI 

PS 

a) 
o 

B 
a) 

to 

0 

•p 

i-i 

01 
O 

01 

•d 

e 

m 

$ 

•rl 
r-l 

at 

at 

00 

B 

•p 
u 

01 

P 

a 

ro 

■rl 

Li 

j> 

+> 

i 

■rl 

r-l 

& 

Li 

■P 

•H 

41 

j) 

-r. 

to 

jt 

cC 

l-l 

•P 

■H 

§ 

i 

1 

•-< 

> 

o 

■H 

01 

0 

0 

E 

•P 

■rn 

3 

CO 

4» 

8 

•n 

3 

5 

■p 

I 

"3 

a 

*4 

CJ 

>•* 

ft 

ft 
at 

a 

iM 

5 

o 

o 

Li 
Pi 

VO 
ft 

Li 

5- 

Li 

01 

■E 

Ll 

0 

Li 
Pi 

a) 
Lt 

00 

■P 
•H 

a 

o 

A-226 


APPENDIX  I- 1.0 


Kaiparowits  Power  Coordination  Contract, 
Dated  October  2,  1969 
(Contract  No.  14-06-400-5161 
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TABLE  I.   FOURMILE  BENCH  -  AGGREGATE  REQUIREU  AND  CONSTRUCTION  COSTS 


Route  Description 

A.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Nipple 
Creek  and  Smith  Run  plus  Nipple  Spring  to 
Coal  Mine. 

B.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Nipple 
Creek  and  Wesses  Canyon  plus  Wesses 
Canyon  to  Coal  Mine. 

C.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Nipple 
Creek,  the  Coal  Mine,  Last  Chance  Creek 
and  Paradise  Canyon. 

D.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Warm 
Creek,  the  Coal  Mine  and  Wesses  Canyon. 


Segments  Involved* 
B.l. ,  B. 5.  &  B.9. 


B.l. 


S.6.  &  B.10 


Total  Mileage 
72.9 


65.0 


B.l.  6.  B.7. 


J.l.  &  B.ll. 


80. A 


76.0 


Aggregate  (Cu.  yds.) 
874,800 

780,000 

964,800 

912,000 


Estimated 
Road  Cost 

$25,500,000 


$24,700,000 


$30,500,000 


$29,100,000 


Refer  to  corresponding  paragraphs  in  this  report  with  the  same  sub-heading. 


TABLE  II.   FOURMILE  BENCH  -  COMMUTER  DISTANCES  (MILES) 


Butler  Vallev 


Clark  Bench 


Route  Description 

A.  Cannonville  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek  and  Smith  Run  plus 
Nipple  Spring  to  Coal  Mine. 

B.  Cannonville  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek  and  Wesses  Canyon 
plus  Wesses  Canyon  to  Coal  Mine. 

C.  Cannonville  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek,  the  Coal  Mine, 
Last  Chance  Creek  and  Paradise 
Canyon. 

D.  Cannonville  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Warm  Creek,  the  Coal  Mine  and 
Wesses  Canyon. 


Glen  Canyon  City 


Segments  Involved*   to  PlanM  to  Miie    to  Plant  |  to  Mine   to  Cannonville 
B.l.,  B.5.  6,  B.9.      19.2      45.8 


B.l. ,  B.6.  &  B.10. 


B.l.  &  B.7. 


B.l.  &  B.ll. 


19.2 


19.2 


19.2 


?6.3 


35.8 


26.3 


25.2 


32.8 


50.1 


45.1 


24.4 


24.4 


24.4 


32.0 


60.0 


61.6 


75.8 


73.9 


Refer  to  corresponding  paragraphs  in  this  report  with  the  same  sub-heading. 


A-26S 


TABLE  III.   FOURMILE  BENCH  -  MAINTENANCE  AND  ROAD  USER  COSTS 


Route  Description 

A.  Cannonville  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek  and  Smith  Run  plus 
Nipple  Spring  to  Coal  Mine. 

B.  Cannonville  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek  and  Wesses  Canyon 
plus  Wesses  Canyon  to  Coal  Mine. 

C.  Cannonville  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek,  the  Coal  Mine, 
Last  Chance  Creek  and  Paradise 
Canyon. 

D.  Cannonville  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Warm  Creek,  the  Coal  Mine  and 
Wesses  Canyon. 


Road  User  Cost/Year 
Segments  Involved*    Maintenance  Cost/Year    Butler  Valley  1  Clark  Bench 

B.l. ,  B.5.  &  B.9. 


B.l. ,  B.6.  &  B.10. 


B.l.  &  B.7. 


B.l.  &  B.ll. 


$  94,800 


$  84,500 


$104,500 


$  98,800 


$2,208,000     $1,333,000 


$1,353,000     $1,412,000 


$1,770,000     $1,593,000 


$1,353,000     $1,874,000 


*  Refer  to  corresponding  paragraphs  in  this  report  with  the  same  sub-heading. 


TABLE  IV.   NIPPLE  BENCH  -  AGGREGATE  REQUIRED  \W   CONSTRUCTION  COSTS 


Route  Description 

L.  Cannonville  to  Fourmile  Bencli  plus  Glen 
Canyon  City  Co  Fourmile  Bench  via  Nipple 
Creek  and  Smith  Run  plus  Nipple  Spring 
to  Coal  Mine  plus  Nipple  Spring  to  Nipple 
Bench. 


Segments  Involved*   Torn!  Mi  l.age    Aggregate  (Cu.  yds . 

B.l.,  B.5.,  B.9.         76.8  921,600 

&  C.l. 


Est  imated 
Road  Cost 

$26,300,000 


M.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Nipple 
Creek  and  Wesses  Canyon  plus  Wesses  Can- 
yon to  Coal  Mine  plus  Nipple  Spring  to 
Nipple  Bench. 


B.l. ,  B.6. ,  B.10. 
6.  C.l. 


b8.9 


826,800 


$25,500,000 


N.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Nipple 
Creek,  the  Coal  Mine,  Last  Chance  Creek 
and  Paradise  Canyon  plus  Nipple  Spring 
to  Nipple  Bench. 

0.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Warm 
Creek,  the  Coal  Mine  and  Wesses  Canyon 
plus  Warm  Creek  to  Nipple  Bench  via 
Tibbet  Canyon. 


B.l. ,  B.7.  &  C.l. 


B.l.,  B.ll.  &  C.2. 


84.3 


86.3 


1,011,600 


1,035,600 


$31,300,000 


$33,800,000 


Refer  to  corresponding  paragraphs  in  this  report  with  the  same  sub-heading. 


A-269 


TABLE  V.   NIPPLE  BENCH  -  COMMUTE?  DISTANCES  (MILES) 


Route  Description 

L.  Cannonvllle  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek  and  Smith  Run  plus 
Nipple  Spring  to  Coal  Mine  plus 
Nipple  Spring  to  Nipple  Bench. 

M.  Cannonvllle  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek  and  Wesses  Canyon 
plus  Wesses  Canyon  to  Coal  Mine  plus 
Nipple  Spring  to  Nipple  Bench. 

N.  Cannonvllle  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Nipple  Creek,  the  Coal  Mine,  Last 
Chance  Creek  and  Paradise  Canyon  plus 
Nipple  Spring  to  Nipple  Bench. 

0.  Cannonvllle  to  Fourmile  Bench  plus 
Glen  Canyon  City  to  Fourmile  Bench 
via  Warm  Creek,  the  Coal  Mine  and 
Wesses  Canyon  plus  Warm  Creek  to 
Nipple  Bench  via  Tlbbet  Canyon. 


Butler  V.)l  i  gy         Clark  Bench        Glen  Canyon  City 
Segments  Involved*    to  PI  ant  I  to  Mine    to  Plant  [  to  Mine    to  Cannonville 


B.l.  ,  B.5.  ,  B.9.       36.8      45.8 
&  C.l. 


B.l.,  B.6.,  B.10.       38.3      26.3 
&  C.l. 


B.l.,  B.7.  &  C.l.       52.5      35.8 


B.l.,  B.ll.  6.  C.2.      51.9      26.3 


15.4 


15.4 


15.4 


27.0 


24.4 


24.4 


24.4 


32.0 


60.0 


61.6 


75.8 


73.9 


*  Refer  to  corresponding  paragraphs  in  this  report  with  the  same  sub-heading. 


TABLE  VI.   NIPPLE  BENCH  -  MAINTENANCE  AND  ROAD  USER  COSTS 


Route  Description 

L.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Nipple 
Creek  and  Smith  Run  plus  Nipple  Spring 
to  Coal  Mine  plus  Nipple  Spring  to  Nipple 
Bench. 


Road  User  Cost/Year 
Segments  Involved*   Maintenance  Cost/Year    Butler  Valley  1  Clark  Bench 


B.l.,  B.5.,  B.9. 
&  C.l. 


$  99,800 


$2,392,000 


$1,230,000 


M.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Nipple 
Creek  and  Wesses  Canyon  plus  Wesses  Can- 
yon to  Coal  Mine  plus  Nipple  Spring  to 
Nipple  Bench. 

N.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Nipple 
Creek,  the  Coal  Mine,  Last  Chance  Creek 
and  Paradise  Canyon  plus  Nipple  Spring 
to  Nipple  Bench. 

0.  Cannonville  to  Fourmile  Bench  plus  Glen 
Canyon  City  to  Fourmile  Bench  via  Warm 
Creek,  the  Coal  Mine  and  Wesses  Canyon 
plus  Warm  Creek  to  Nipple  Bench  via 
Tlbbet  Canyon. 


B.l.,  B.6. 
&  C.l. 


B.10. 


B.l.,  B.7.  &  C.l. 


B.l.,  B.ll.  &  C.2. 


$  89,600 


$109,600 


$112,200 


$1,553,000 


$2,117,000 


$1,695,000 


$1,230,000 


$1,230,000 


$1,685,000 


*  Refer  to  corresponding  paragraphs  in  this  report  with  the  same  sub-heading 
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FOURMILE  BENCH  AND  NIPPLE  BENCH 
ACCESS  ROAD  ALTERNATES 


To  <£pnnonvil  e    6  Mif^O 


r  44  s 


37-00' 


112-00'  R   4  E 


FOURMILE  BENCH  AND  NIPPLE  BENCH 
ACCESS  ROAD  ALTERNATES 


FOURMILE  BENCH  AND  NIPPLE  BENCH 
ACCESS  ROAD  ALTERNATES 


COCONINO  COUNTY 
R  7  E 


R  8  E     30' 


FOURMILE  BENCH  AND  NIPPLE  BENCH 
ACCESS  ROAD  ALTERNATES 


T   38  S 


To  Connonvil  e^6  Mif2\ 
Ggta 


r  44  s 


37'00 


112-00'  R   4  E 


R   8  E  30' 


APPENDIX  1-14 


Contingency  Housing  Plans 
Kaiparowits  Generating  Station 
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KAIPAROWITS  COAL  QUALITY  UPDATE 

Summary 

Development  of  the  Kaiparowits  Project  coal  mining  plan 
relative  to  the  coal  preparation  process  has  resulted  in 
a  recent  update  of  the  Kaiparowits  coal  quality  analysis. 
The  coal  quality  analysis  presented  in  the  Kaiparowits  Draft 
EIS  was  based  on  a  range  of  drill  core  values  undergoing 
a  partial  wash  coal  cleaning  process.   The  updated  coal 
quality  analysis  represents  current  coal  preparation  design 
and  is  based  on  a  representation  of  the  expected  range  of 
clean  coal  product  which  has  undergone  a  full  wash  process 
in  a  preparation  plant. 

The  resulting  reduction  in  ash  and  sulfur  content 
presented  in  the  updated  Kaiparowits  coal  quality  analysis 
is  a  direct  result  of  the  further  development  and  more  detailed 
analysis  performed  in  formulating  the  current  coal  preparation 
process  as  applied  to  the  Kaiparowits  coal.   A  discussion 
documenting  the  development  of  the  Kaiparowits  coal  drilling 
program,  cleaning  process,  and  coal  quality  analysis  and  a 
comparison  between  the  original  and  updated  coal  quality 
analyses  is  presented  below. 

Historical  Background 

A  short  history  of  the  drilling  program  of  the  Kaiparowits 
coal  deposit  on  the  leasehold  that  will  supply  coal  for  the 
Kaiparowits  Project  will  assist  in  tracing  the  development  of 
the  determination  of  the  quality  of  Kaiparowits  coal.   Forty 
core  holes  were  drilled  in  the  period  1963-1964  for  the 
primary  purpose  of  proving  the  existence  of  a  commercial 
coal  deposit  which  would  enable  the  holders  of  the  Federal 
coal  prospecting  permits  to  convert  their  holdings  into 
preferential  coal  leases.   Cores  were  obtained  from  all  of 
the  coal  seams  in  these  40  holes.   Only  a  limited  amount  of 
coal  quality  data  was  obtained  from  these  cores  before  the 
exploration  program  was  suspended  pending  results  of  obtaining 
an  allocation  of  water  from  the  State  of  Utah  and  a  water 
service  contract  with  the  U.  S.  Bureau  of  Reclamation. 
Following  the  allocation  of  102,000  acre-feet  per  year  of 
water  by  the  State  of  Utah  in  late  1965  and  three  years  of 
negotiation  with  the  Bureau  of  Reclamation  (1966-1969) , 
culminating  in  a  water  service  contract  in  late  19  69,  a 
development  drilling  program  was  commenced  in  1970  under  the 
management  of  Bechtel  Corporation.   During  the  period  1970- 
1972  an  additional  77  core  holes  were  drilled  to  determine 
the  extent,  correlatability,  quality,  and  washability  of  the 
coal  seams  anticipated  to  be  mined.   Approximately  100  core 
samples  were  analyzed  by  Commercial  Testing  and  Engineering 
Company  of  Chicago,  Illinois,  and  Denver,  Colorado.   Results 
of  these  analyses  showed  that  the  coal  in  place  in  the  four 
minable  seams  had  the  following  characteristics:   11,312 
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Btu's  per  pound  as  received,  8.75%  moisture,  9.21%  ash, 
38.44%  volatile  matter,  43.57%  fixed  carbon,  and  0.54% 
sulfur.   The  heating  value  of  the  "pure  coal"  was  calculated 
on  a  moisture  ash-free  basis  (MAF) .   The  resulting  MAF 
heating  value  was  13,788  Btu's  per  pound.   It  should  be 
noted  that  this  analysis  was  for  cores  taken  from  the  in- 
place  coal  seams  and  contained  no  non-coal  material  from 
above  or  below  the  coal  seam,  but  only  such  non-coal  material 
as  might  be  contained  in  "splits"  (bands  of  rock  or  shale) 
within  each  coal  seam.   Based  upon  this  basic  coal  quality 
data,  it  was  determined  from  consulting  mining  and  coal 
preparation  plant  engineers  that  a  clean  coal  product  could 
be  produced  by  processing  the  component  of  the  raw  coal  from 
the  mines  having  a  size  one-quarter  inch  or  larger  through  a 
preparation  plant  and  bypassing  the  raw  coal  sized  under 
one-quarter  inch.   These  streams  would  be  recombined  to  form 
a  partially  washed  coal  product  having  the  following  charac- 
teristics:  10,800  Btu's  per  pound,  12.55%  moisture,  9.25% 
ash,  36.60%  volatile  matter,  41.60%  fixed  carbon  and  0.52% 
sulfur.   This  partial  washing  process  would  produce  a  product 
having  a  higher  ash  content  than  a  totally  washed  product, 
but  a  lower  moisture  content  since  a  sizable  portion  of  the 
raw  coal  stream  would  not  be  wetted.   By  eliminating  the 
moisture  and  ash  from  this  analysis,  the  MAF  heating  value 
of  the  pure  coal  would  be  13,811  Btu's  per  pound.   After 
Kaiser  was  selected  as  the  mine  operator,  the  methods  of 
processing,  washing  and  cleaning  the  raw  coal  to  produce  a 
clean  coal  product  were  re-evaluated.   Based  on  this  evalu- 
ation, it  was  determined  that  the  optimum  process  would  be 
to  wash  the  entire  raw  coal  stream  and  "spoil"  the  fines 
(100  mesh  by  0) ,  since  it  would  be  uneconomical  to  dry  and 
recover  the  coal  remaining  in  this  size  fraction.   This 
process  has  the  added  advantage  of  not  requiring  a  thermal 
dryer  to  dry  this  component,  which  would  contribute  to  air 
pollution.   The  resulting  coal  product  from  this  process 
would  be  a  clean  coal  product  having  a  heating  value  of 
10,800  Btu's  per  pound,  14.8%  moisture,  7%  ash,  36%  volatile 
matter,  42.2%  fixed  carbon,  and  0.42%  sulfur.   Sulfur  forms 
tests  performed  as  part  of  the  ongoing  exploration  program 
show  that  approximately  20%  of  the  sulfur  contained  in  the 
Kaiparowits  coal  is  pyritic  sulfur  resulting  in  a  full  wash 
product  having  a  lower  sulfur  content.   The  full  wash  process 
would  produce  a  product  having  a  lower  ash  content  since  the 
total  coal  stream  would  be  processed,  but  a  higher  moisture 
content  because  the  finer  components  would  be  wetted.   The 
MAF  heating  value  of  this  product  would  also  be  13,811  Btu's 
per  pound. 

This  last  coal  analysis  also  had  the  benefit  of  addi- 
tional core  analysis  data  obtained  from  the  current  drilling 
program  consisting  of  78  holes  drilled  during  the  period 
1974-1975.   Results  of  these  latest  tests  and  tests  of  cores 
from  previous  drilling  programs  were  all  performed  by 
Commercial  Testing  and  Engineering  Company  and  indicate  that 
the  coal  from  the  four  minable  coal  seams  all  have  a  MAF 
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heating  value  of  approximately  13,800  Btu's  per  pound  on 
average,  with  a  narrow  range  of  approximately  13,600  to 
14,000  Btu's  per  pound.   The  foregoing ■ resultant  MAF  values 
of  around  13,800  Btu/lb  in  all  cases  indicate  the  relative 
uniformity  of  the  Kaiparowits  coal  both  laterally  within 
each  seam  and  from  seam  to  seam. 

Coal  Quality  Analysis  Comparison 

The  difference  between  the  coal  quality  data  presented  in 
the  Kaiparowits  Draft  EIS  and  the  updated  coal  quality  data 
is  a  result  of  the  following: 

o    Change  in  coal  cleaning  process  concept  from  a  partial 
wash  to  a  full  wash  scheme. 

o    Representation  of  the  expected  range  of  clean  coal 

product  from  the  preparation  plant  rather  than  a  range 
of  drill  core  values. 

Each  of  these  changes  and  the  quality  parameters  affected 
are  discussed  separately  below. 

1.    Cleaning  Process  Concept 

The  original  partial  wash  cleaning  scheme  bypassed  the 
raw  coal  sized  under  1/4  inch  x  0  directly  to  the  clean 
coal  product.   Only  the  component  of  the  raw  coal  from 
the  mines  having  a  size  1/4  x  0  or  larger  was  processed 
in  the  preparation  plant.   This  led  to  a  relatively  high 
ash  (9.25%)*,  low  moisture  (12.55%)  product  since  process 
water  did  not  come  in  contact  with  the  under  1/4  inch 
x  0  size  fraction  and  high  ash  material  was  not  removed 
from  this  fraction.   Based  on  21.8%  inerts  in  the  clean 
coal  (9.25%  +  12.55%  =  21.8%)  an  as  received  heating  value 
of  10,800  BTU/lb.  resulted  which  was  acceptable  as 
power  plant  feed.   However,  an  analysis  of  dilution 
expected  during  the  mining  operation  from  roof  and 
floor  indicated  that  the  product  ash  obtained  by  by- 
passing the  1/4  inch  x  0  fraction  would  be  higher  than 
9.25%  and  therefore  the  clean  coal  product  specifi- 
cation of  10,800  BTU/lb.  could  not  be  met  utilizing  the 
partial  wash  cleaning  scheme.   A  full  washing  scheme 
was  developed  which  produces  a  7.0%  ash  product  at 
14.8%  moisture.   This  product  also  contains  21.8% 
inerts  (7.0%  +  14.8%  =  21.8%)  and  results  in  an  as 
received  heating  value  of  10,800  BTU/lb.   The  higher 
moisture  results  because  of  the  higher  surface  moisture 
obtained  when  processing  the  under  1/4  inch  x  0  size 
fraction.   The  full  washing  scheme  results  in  a  lower 
ash  product  because  high  ash  material  in  the  1/4  inch 
x  0  size  fraction  is  removed  from  the  1/4  inch  x  100 
mesh  material  in  Water-Only  cyclones  and  poor  quality 

*A11  analyses  are  as  received. 
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100  mesh  x  0  fraction  is  discarded  as  refuse.   The 
discarded  100  mesh  x  0  fraction  amounts  to  approxi- 
mately 5%  of  the  raw  coal  feed  and  has  an  ash  content 
of  approximately  25.6%. 

The  range  in  ash  and  moisture  associated  with  the  clean 
coal  product  allows  for  fluctuations  in  the  raw  coal 
feed  screen  analysis  and  percent  ash  that  would  normally 
be  expected  in  underground  mining  operations. 

2.    Range  of  Clean  Coal  Quality 

The  ranges  of  coal  quality  tabulated  in  the  Draft  EIS 
are  simply  the  worst  and  best  drill  core  values  from 
the  original  Bechtel  report  on  geology,  coal  quality 
and  reserves.   These  values  are  in  no  way  represen- 
tative of  the  expected  range  of  quality  for  either  raw 
or  clean  coal.   The  original  Bechtel  data  was  utilized 
in  establishing  the  updated  Kaiser  Engineers  recom- 
mended ranges  using  the  following  methods: 

1.  A  judgment  was  made  as  to  which  seams  would  be 
mined  and  only  analysis  pertaining  to  those  seams 
was  included  in  the  analysis. 

2.  Although  high  ash  material  will  enter  the  prepa- 
ration plant  in  the  raw  coal  feed,  the  maximum 
coal  product  produced  by  the  preparation  plant  is 
less  than  9.0%.   Since  the  maximum  ash  product 
produced  by  the  preparation  plant  is  9.0%,  all 
core  data  with  higher  than  10.0%  ash  was  not 
included  in  the  analysis.   For  example,  if  an 
ultimate  analysis  showed  20.0%  ash,  all  other 
values  could  only  add  to  80.0%,  whereas  based  on 
the  preparation  plant  design  the  values  other  than 
ash  must  add  to  91.0%.   Therefore,  including  core 
analysis  with  greater  than  10.0%  ash  for  frequency 
distribution  of  clean  coal  quality  would  not  be 
valid. 

3.  The  data  remaining  after  steps  one  and  two  were 
plotted  as  frequency  histograms. 

4.  A  judgment  was  made  as  to  what  range  limits  would 
be  expected  from  the  clean  coal  quality,  including 
ash  and  sulfur  content,  based  on  the  shape  of  the 
frequency  histogram.   Considerable  blending  will 
occur  since  the  coal  is  mined  from  36  different 
mining  sections  in  four  separate  mines.   Blending 
results  in  narrowing  the  range  of  some  character- 
istics of  the  coai,  such  as  sulfur  content.   If  the 
quality  histogram  was  relatively  flat,  a  wide 
range  was  specified  for  clean  coal  quality,  and  if 
the  histogram  peaked  near  the  average  value,  a 
narrower  range  was  specified. 
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Tests  have  indicated  that  the  Kaiparowits  coal  field 
has  a  relatively  uniform  quality  both  laterally  within  each 
seam  and  from  seam  to  seam.   However,  quality  variations  will 
exist  across  the  coal  field.   For  example,  as  reported  in 
the  Kaiparowits  Draft  EIS,  testing  has  shown  that  raw  coal 
with  a  sulfur  content  of  up  to  1.43  percent  does  exist  in  the 
Kaiparowits  coal  field.   Considerable  blending  occurs  since 
the  coal  is  mined  from  36  different  mining  sections  in  four 
separate  mines.   When  mined  this  higher  sulfur  coal  would  be 
blended  with  lower  sulfur  coal  so  that  the  sulfur  content  of 
the  resultant  blend  would  fall  within  the  0.35-0.75  percent 
range. 

No  sulfur  reduction  was  assumed  to  occur  in  the  original 
partial  wash  coal  cleaning  process.   Recent  sulfur  forms  tests 
indicate  that  approximately  20%  of  the  sulfur  contained  in 
the  Kaiparowits  coal  is  pyritic  sulfur  resulting  in  approxi- 
mately 0.1%  sulfur  reduction  in  the  product  of  a  full  washing 
scheme.   This  fact  and  the  effect  of  blending  coal  from  36 
mining  sections  in  four  separate  mines  has  resulted  in 
reducing  the  results  of  the  clean  coal  quality  analysis  in 
regard  to  sulfur  content  range  and  average  (0.52%  to  0.42%). 
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Percentage  Frequency  of  Wind  Speed  and  Direction 
of  Morning  and  Afternoon  Winds 
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ILLUSTRATION  1 

Percentage  Frequency  of  Wind  Speed  and 
Direction  of  Morning  Winds  at  7,300  Feet 
MSL  Over  Page,  Arizona 
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ILLUSTRATION  2 

Percentage  Frequency  of  Wind  Speed 
and  Direction  of  Afternoon  Winds 
at  7,300  MSL  Over  Page,  Arizona 
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Atmospheric  Stability  Structure  and  Stack  Emission  Behavior 
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APPENDIX  II-2 

Air  Quality 

Atmospheric  stability  structure  and  stack  emission  behavior 

Changes  in  air  temperature  with  height  define  the  stability  of  the 

atmosphere  (whether  vertical  air  motions  are  subdued  or  amplified) .   If  the  air 

temperature  increases  with  height  (termed  a  temperature  inversion),  or  if  it 

decreases  less  than  the  adiabatic  lapse  rate  (defined  as  a  temperature  decrease  of 

1°  centigrade  per  100  meters),  the  atmosphere  is  stable  and  plume  rise  and 

dispersion  of  emissions  is  restricted.   Stable  conditions  generally  occur  with 

clear  skies  and  light  winds  at  night  as  a  result  of  radiational  cooling.   Nighttime 

conditions  are  usually  characterized  by  formation  of  a  low-level  temperature 

inversion  layer  from  nocturnal  cooling  of  the  earth's  surface.   The  base  of  the 

stable  layer  can  be  at  ground  level  or  at  varying  elevations  above  ground. 

Daytime  conditions  are  characterized  by  air  temperature  decreasing  with  height 

because  of  ground-surface  heating.   During  cloudy,  windy  day  or  windy  night 

conditions  the  temperature  lapse  rate  is  nearly  adiabatic,  and  the  atmosphere  is 

defined  as  neutrally  stable.   On  a  clear  summer  day,  rapid  heating  of  the  earth 

can  warm  the  air  near  the  surface  to  where  the  decrease  in  air  temperature  with 

height  is  greater  than  the  normal  adiabatic  lapse  rate,  (superadiabatic) .   Under 

these  conditions  the  atmosphere  is  defined  as  unstable;  marked  vertical  mixing 

of  air  results,  and  pollutants  are  dispersed  rapidly. 

The  shape  or  configuration  of  a  stack  plume  is  largely  dependent  upon 

temperature  and  wind  structure  influencing  the  plume.   Of  primary  importance  in 

determining  plume  behavior,  and  consequently  its  effect  at  ground  level,  are  the 

relative  heights  of  the  stack  plume  and  the  base  of  an  influencing  stable  air 

layer.   Illustration  1  provides  an  idealized  representation  of  plume  behavior 

under  stable,  neutral,  and  unstable  atmospheric  conditions  as  well  as  inversion 

breakup  and  limited  mixing  conditions. 
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Briggs  (1969)  has  identified  and  described  the  typical  behavior  of 
smoke  plumes  associated  with  diurnal  heating  effects. 

An  inversion  is  formed  on  clear  nights  when  the  ground  radiates  heat 
and  surface  air  is  cooled.   This  stable  layer  may  be  one  or  two  thousand  meters 
deep,  so  plumes  rising  through  it  rapidly  reach  equivalent  buoyancy  level.   This 
is  the  fanning  type  plume  characteristic  of  clear  skies  and  light  winds  at  night 
or  in  early  morning. 

After  sunrise  the  ground  warms  and  temperature  increase  associated 
with  height  then  changes  to  a  decrease  with  height  to  remove  the  surface  inversion 
(burnof f ) .   Convective  eddies  develop  and  penetrate  higher  as  daytime  ground 
heating  progresses.   When  the  eddies  reach  the  height  of  the  plume,  they  rapidly 
mix  the  plume  toward  the  ground  while  the  inversion  aloft  prevents  upward  diffusion, 
This  inversion  breakup  condition,  called  fumigation,  can  bring  relatively  large 
concentrations  of  effluent  to  ground  level. 

After  an  inversion  has  been  destroyed  by  convection,  or  during  cloudy 
and  windy  days  or  windy  nights,  the  atmosphere  is  well  mixed  and  has  essentially 
neutral  stability.   Plumes  then  rise  and  diffuse  in  a  smooth  fashion  known  as 
coning. 

Later  in  the  day  when  heating  at  the  ground  intensifies,  the  lapse 
rate  becomes  unstable  and  large  convective  eddies  form  to  twist  and  fragment  the 
plume  in  a  manner  described  as  looping.   Short  periods  of  relatively  high  concentra- 
tions are  experienced  whenever  the  looping  plume  reaches  the  ground. 

Near  sunset,  convection  diminishes  and  a  ground-based  radiation  inversion 
begins  to  form  again.   The  plume  can  penetrate  this  weak  inversion,  but  cannot 
diffuse  downward  because  of  the  underlying  stable  conditions.   This  condition 
called  lofting,  is  the  most  ideal  for  releasing  effluents  since  the  effluents 
are  least  likely  to  reach  the  ground.   The  limited  mixing  condition  consists  of 
an  elevated  inversion  with  a  neutral  or  well  mixed  layer  below.   The  inversion 
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generally  acts  as  a  lid  to  effectively  reduce  vertical  dispersion  of  emissions. 
The  emissions  are  trapped  within  the  mixing  volume  as  determined  by  height  of 
the  inversion  base  and  surrounding  terrain. 
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TEMPERATURE 


(a)  STABLE  CONDITIONS 


D. 


DISTANCE 


PLUME  SHAPE 
WIND   SPEED- 
CONDITIONS' 
DISPERSION: 


FLAT  COMPACT  RIBBON. 
USUALLY  LESS  THAN 
4  MRS. 

CLEAR  SKIES  WITH  LIGHT 
WINDS  AT  NI6HT. 
MINIMAL  DISPERSION 
VERTICAL  DIRECTION  .SOME 
HORIZONTAL  SPREADING 
AND  MEANDERING. 


(b)NEUTRA 

L^ONDlTlONS  " 

\  \ 
s\   \ 
1  \  \« 

3»d\    \ 

"1 

DISTANCE                                    ^"^ 

TEMPERATURE 

PLUME  SHAPE: 

CONICAL  WITH  AN  EXTENOED 
HORIZONTAL  AXIS. 

WIND  SPEED' 

ALL. 

CONDITIONS' 

CLOUDY  AND  WINOY  DAYS  OR 
WINDY   NIGHTS. 

DISPERSION' 

RAPIO  DISPERSION  IN  BOTH 
HORIZONTAL  ANO  VERTICAL 
DIRECTION. 

(c) 

UNSTABLE  CONDITIONS 

|     |                    DISTANCE 

TEMPERATURE 

PLUME  SHAPE'      LARGE  LOOPING  MOTION 
WIND  SPEED'         USUALLY  LESS  THAN  4  MP  S. 
CONDITIONS'       STRONG  DAYTIME  SOLAR 

HEATING  WITH  LIGHT 

VARIABLE  WINDS 

DISPERSION:         EXTREMELY  RAPID  VERTICAL 
DISPERSION    AND    RAPID 
HORIZONTAL    DISPERSION 

TEMPERATURE 


(d)  INVERSION  BREAKUP 

CONDITIONS! 


PLUME  SHAPE'  FLAT  RIBBON  SHAPE  DOWN 
WINO  TO  MIXING  DISTANCE, 
FOLLOWED  BY  A  UNIFORM  SHAPE 

WIND  SPEED'        USUALLY  LESS  THAN   4  MPS. 

CONDITIONS'  TRANSITION   FROM  NIGHT  TIME 

STABLE  FLOW  TO  MORNING 
NEUTRAL  OR  UNSTABLE  FLOW 
PLUME  INITIALLY  EMBEDDED  IN 
STABLE  LAYER  IS  RAPIDLY 
MIXED  TO  THE  GROUND  AS  A 
MORNING  MIXING  LAYER  BUILDS 
UP  TO  PLUME  ALTITUDE. 

DISPERSION  MINIMAL  PRIOR  TO  PLUME 

BREAKUP  THEN   EXTREMELY 
RAPIO 


(e)  LIMITED  MIXING  CONDITIONS 


TEMPERATURE 


PLUME  SHAPE:      UNIFORM  IN  VERTICAL  WITH 
LATERAL  SPREADING 

WIND  SPEED:         USUALLY  LESS  THAN  6  M.PS. 

CONDITIONS'         ELEVATED  SUBSIDENCE 

INVERSION  ASSOCIATED  WITH 
A  LARGE  HIGH  PRESSURE 
WEATHER  SYSTEM  SERVES  AS 
AN  EFFECTIVE  LID  ON  THE 
VERTICAL  DISPERSION  OF 
EMISSIONS. 

DISPERSION-         UNIFORM  IN  VERTICAL  WITH 
LATERAL  SPREADING. 


LEGEND 

ttd  =  Dry  Adiabatic  Lapse  Rate 
(i°C/lOOM) 

«=  Atmospheric  Lopse  Rate 


ILLUSTRATION  1 

Idealized  Dispersion  Patterns  From  a  Tall  Stack 
Under  Varying  Atmospheric  Conditions 
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Modified  Mercalli  Scale 
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APPENDIX  II-3 

Geology  and  Topography 

Generating  Station  and  Mine  Impact  Area 

Modified  Mercalli  Intensity  Scale  of  1931  (Abridged) 

I.   Not  felt  except  by  a  very  few  under  especially  favorable  circumstances. 
(I  Rossi-Forel  Scale,) 

II.   Felt  only  by  a  few  persons  at  rest,  especially  on  upper  floors  of  buildings. 
Delicately  suspended  objects  may  swing.  (I  to  III  Rossi-Forel  Scale.) 

III.   Felt  quite  noticeably  indoors,  especially  on  upper  floors  of  buildings, 

but  many  people  do  not  recognize  it  as  an  earthquake.   Standing  motorcars 
may  rock  slightly.   Vibration  like  passing  truck.   Duration  estimted.   (Ill 
Rossi-Forel  Scale.) 

IV.   During  the  day  felt  indoors  by  many,  outdoors  by  few.   At  night  some 

awakened.   Dishes  windows,  and  doors  disturbed;  walls  make  creaking  sound. 
Sensation  like  heavy  truck  striking  building.   Standing  motorcars  rocked 
noticeably.   (IV  to  V  Rossi-Forel  Scale.) 

V.   Felt  by  nearly  everyone;  many  awakened.   Some  dishes,  windows,  etc., 

broken;  a  few  instances  of  cracked  plater;  unstable  objects  overturned. 
Disturbance  of  trees,  poles,  and  other  tall  objects  sometimes  noticed. 
Pendulum  clocks  may  stop.   (V  to  VI  Rossi-Forel  Scale.) 

VI.   Felt  by  all;  many  frightened  and  run  outdoors.   Some  heavy  furniture  moved; 
a  few  instances  of  fallen  plaster  or  damaged  chimneys.   Damage  slight. 
(VI  to  VII  Rossi-Forel  Scale.) 

VII.   Everybody  runs  outdoors.   Damage  negligible  in  buildings  of  good  design  and 
construction;  slight  to  moderate  in  well  built  ordinary  structures;  con- 
siderable in  poorly  built  or  badly  designed  structures.   Some  chimneys  broken. 
Noticed  by  persons  driving  motorcars.   (VIII  -  Rossi-Forel  Scale.) 

IX.   Damage  considerable  in  specially  designed  structures;  well-designed  frame 
structures  thrown  out  of  plumb;  great  in  substantial  buildings,  with 
partial  collapse.   Buildings  shifted  off  foundations.   Ground  cracked 
conspicuously.   Underground  pipes  broken.   (IX  +  Rossi-Forel  Scale.) 

X.   Some  well-built  wooden  structures  destroyed;  mostly  masonry  and  frame  structures 
destroyed  with  foundations;  ground  badly  cracked.   Rails  bent.   Landslides 
considerable  from  river  banks  and  steep  slopes.   Shifted  sand  and  mud.   Water 
splashed  (slopped)  over  banks.   (X  Rossi-Forel  Scale.) 

XI.   Few,  if  any  (masonry),  structures  remain  standing.   Bridges  destroyed.   Broad 
fissures  in  ground.   Underground  pipelines  completely  out  of  service. 
Earth  slumps  and  land  slips  in  soft  ground.   Rails  bent  greatly. 

XII.   Damage  total.   Waves  seen  on  ground  surfaces.   Lines  of  sight  and  level 
distorted.   Objects  thrown  upward  into  the  air. 
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Soil  Interpretations  Data 
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APPENDIX  II-4 

Soils 
Kaiparowits  Plateau  impact  area 
Soils  interpretation  data 

Methodology  for  soils  interpretations 

1.  Soils  data  developed  from  watershed  inventories  and  soil  association 
information  are  presented  in  Illustration  1  this  section. 

2.  Existing  erosion  conditions  were  determined  by  evaluating  soil 
movement,  surface  litter,  surface  rock,  pedestalling  of  plants  and  surface  rock, 
flow  patterns  on  the  soil  surface  and  the  magnitude  and  frequency  of  rills  and 
gullies. 

3.  Effective  root  depth  (ERD)  is  the  depth  of  soil  material  which 
supports  most  plant  growth.   This  depth  is  obtained  by  measuring  from  the  soil 
surface  to  a  limiting  layer  or  where  the  abundance  of  roots  changes  from  many  to 
few. 

A.   Soil  texture  is  determined  from  samples  taken  between  a  depth  of 
one-quarter  to  four  inches,  and  between  four  inches  and  the  effective  root 
depth.   Soil  texture  is  divided  into  five  broad  categories:   coarse  textured, 
moderately  coarse  textured,  medium  textured,  moderately  fine  textured.   Figure  1 
lists  the  soil  classes  within  each  broad  texture  category  and  the  appropriate 
Soil  Conservation  Service  symbol. 

5.  Slope  is  presented  in  percent  and  represents  the  whole  area. 
Slope  was  one  of  the  prime  criteria  used  for  making  engineering  interpretations. 
Figure  2  delineated  the  slope  classes  and  standard  descriptions. 

6.  Estimated  sediment  yield  was  obtained  by  considering  surface 
geology,  soils,  storm  frequency  and  intensity,  runoff,  topography,  ground  cover, 
past  and  present  land  use,  upland  erosion,  channel  erosion  and  sediment  transport. 
The  procedure  used  had  been  developed  by  the  Pacific  Southwest  Interagency 

Committee  (Shown,  1970). 
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Figure  1 
Soil  Class 


Coarse  Textured  Soils 

a.  Very  Coarse  Sand  (vcos) 

b.  Coarse  Sand  (cos) 

c.  Sand  (s) 

d.  Fine  Sand  (fs) 

e.  Very  Fine  Sand  (vfs) 

f.  Loamy  Coarse  Sand  (lcos) 

g.  Loamy  Sand  (Is) 
Moderately  Coarse  Textured  Soils 

a.  Loamy  Fine  Sand  (lfs) 

b.  Sandy  Loam  (si) 

c.  Fine  Sandy  Loam  (fsl) 
Medium  Textured  Soils 

a.  Very  Fine  Sandy  Loam  (vfsl) 

b.  Loam  (1) 

c.  Silt  Loam  (sil) 

d.  Silt  (si) 

Moderately  Fine  Textured  Soils 

a.  Clay  Loam  (cl) 

b.  Sandy  Clay  Loam  (scl) 

c.  Silty  Clay  Loam  (sicl) 
Fine  Textured  Soils 

a.  Sandy  Clay  (sc) 

b.  Silty  Clay  (sic) 

c.  Clay  (c) 


Percent  Slope 
Less  than  1 
1-3 
3-8 
8-15 
15-30 
30-45 
Greater  than  45 


Figure  2 
Slope  Class  Descriptions 
Simple  Slope 
Nearly  Flat 
Nearly  Level 
Gently  Sloping 
Sloping 

Moderately  Steep 
Steep 
Very  Steep 


Complex  Slopes 

Gently  Undulating 

Undulating 

Gently  Rolling 

Rolling 

Steep 

Very  Steep 
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ILLUSTRATION  1 


Soils  -  Keyed  to  Figure  3 
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7.  The  percent  probability  of  success  for  reseeding  was  developed  by 
adapting  watershed  inventory  data  and  known  soils  data  to  the  soil  suitability 
guide  designed  by  the  Bureau  of  Land  Management  (Hagihara,  et  al,  1972). 

8.  The  erosion  susceptibility  formula  was  developed  by  considering 
slope,  parent  and  bed  material,  and  soil  texture.   Slight  erosion  susceptibility 
pertains  to  slopes  less  than  15  percent,  comprised  of  consolidated  material  such 
as  igneous  or  crystalline  rock  and  a  soil  texture  generally  coarse  to  moderately 
coarse.  Moderate  erosion  susceptibility  pertains  to  slopes  between  15  to  30 
percent,  comprised  of  alluvium  or  unconsolidated  material  and  generally  medium 
soil  texture.   Severe  erosion  susceptibility  pertains  to  slopes  in  excess  of  30 
percent  and  soil  textures  generally  moderately  fine  to  fine. 

9.  The  hydrologic  soil  group  is  based  on  soil  depth  and  infiltration 
rates  in  inches  per  hour.   Generally,  hydrologic  group  A  has  an  infiltration  rate 
in  excess  of  3.5  inches  per  hour;  hydrologic  group  B,  2.0  to  3.5  inches  per 
hour;  hydrologic  group  C,  0.5  to  2.0  inches  per  hour,  and  hydrologic  group  D, 
less  than  0.5  of  an  inch  per  hour. 

Discussion  of  soils  limitation  ratings 

All  soil  limitation  ratings  presented  in  Figure  3  are  based  on  criteria 
developed  by  the  Soil  Conservation  Service  (SCS,  1971).   The  information  is  not 
intended  to  be  specific  enough  for  detailed  design  of  engineering  installations 
but  is  specific  enough  to  make  a  general  evaluation  of  limitation  or  suitability 
for  selected  uses. 

Soil  limitation  ratings  are  expressed  in  three  phases,  which  are 
described  as  follows: 

Slight  soil  limitation  indicates  properties  favorable  for  rated 

use.   The  degree  of  limitation  is  minor  and  can  be  easily  overcome. 

good  performance  and  low  maintenance  can  be  expected. 
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Moderate  soil  limitation  indicates  properties  moderately  favorable  for 
rated  use.   This  degree  of  limitation  can  be  overcome  or  modified  by 
special  planning,  design  or  maintenance. 

Severe  soil  limitation  indicates  one  or  more  properties  unfavorable 
for  rated  use.   This  degree  of  limitation  generally  requires  major 
soil  reclamation,  special  design,  or  intensive  maintenance.   Some  of 
these  soils  can  be  improved  by  reducing  or  removing  the  soil  feature 
that  limits  use,  but,  in  most  situations,  it  is  both  difficult  and 
costly  to  alter  the  soil  or  to  design  a  structure  to  compensate  for  a 
severe  degree  of  limitation. 

Explanation  of  ratings 

1.  Limitation  ratings  for  spetic  tank  abosrption  fields  were  based  on 
amount  of  slope,  percolation  rate  and  flood  hazard,  if  known.   Notations  were 
also  made  where  pollution  became  a  hazard. 

2.  Limitation  ratings  for  sewage  lagoons  were  based  on  the  same 
criteria  as  septic  tank  absorption  fields.   In  the  case  of  sewage  lagoons, 
however,  high  percolation  rates  were  considered  a  liability  and  not  an  asset. 
Pollution  hazard  areas  were  also  noted. 

3.  Limitation  ratings  for  shallow  excavations  were  based  on  slope, 
flood  hazard,  resistance  to  sloughing,  workability,  and  absence  of  rocks. 

4.  Limitation  ratings  for  dwellings  were  based  on  slope,  flooding 
potential,  presence  of  expansive  clays,  rockiness,  and  depth  to  bedrock. 

5.  Limitation  ratings  for  trench-type  sanitary  landfills  were  based 
on  amount  of  slope,  permeability,  drainage,  depth  to  bedrock,  and  flooding. 
Areas  with  pollution  hazard  were  also  noted. 

6.  Limitation  ratings  for  area-type  sanitary  landfills  used  the  same 
criteria  as  those  for  trench-type  sanitary  landfills.   However,  gentler  slopes 
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were  req  x^   ed  for  area-type  sanitary  landfills  rather  than  trench-type  sanitary 
landfills.  Notations  were  also  made  for  areas  that  could  be  a  pollution  hazard, 

7.  Limitation  ratings  for  soils  as  sources  of  cover  material  for 
area-type  sanitary  landfills  were  based  on  slope,  depth,  and  stoniness. 

8.  Limitation  ratings  for  local  roads  and  streets  were  based  on 
slope,  frequency  of  flooding,  presence  of  gypsum  and  presence  of  expansive 
clays. 


A-319 


o 


rH      00 

01 

•C 

a  -o 

at 

00 

o  a 

u 

•H 

o    0 

4-1 

J      0- 

CO 

CO 

at  -h    )-.    m    a.    <u   -r-t 
>    u    o    oj    a.  *->  u-. 

O     V    *M     1-     >v  *H    T> 


< 

u   a   c 

ID    CO 

CO    -J 

>N.-H 

1 

U    rH 

a 

OJ     (0    -H 

OJ 

Q.    4-1    I4H 

u 

>iv(13 

< 

4->     C     C 

10    CO 

CO    .J 

Sm-( 

1 

£ 

OJ    CO    -H 

o 

a  u  iw 

B 

><•*  -o 

OJ 

4->      C      C 

w 

CO    CO 

f- 

CO    _> 

0    3 

X   T3 

o 

u 

OJ 

•a   oj 

O    3 
32  -o 

o 

H 
CO 

Ti  ii  v  o 


CO     O  -H 


73     OJ     ^     O 

O    3     CO   rH 


CO     O  iH 


TJ     OJ     U     O 


>  OJ  ^  O 
OJ  3  CO  rH 
CO   -o     U   U-t 


OJ     O  i-( 


•a    oj   o 

o    3  iH 


«     3     »H 
CO    TJ     rJ    ^- 


t»i 

tJ 

3 

eg 

fl 

u 

4-1 

1) 

S 

OJ 

j-i 

S  l-i    CO 

O  Q.  rH 


0) 

c 

00 

o 

n; 

o 

3 

00 

OJ 

13 

[0 

J 

CJ 

a. 

<0 

•H 

X 

M 

T3 

U 

C 

0 

a. 

CO 

CO 

0j 

aj 

H 

,o 

■H 

cr. 

< 

U. 

1 

O 

U 

a. 

n 

•H 

r-* 

3 

TJ 

BO 

O 

>> 

o 

o 

-. 

X 

m 

00 

c 

i 

w 

o 

a. 

•H 

•rH 

OJ 

(fl 

a 

■H 

0 

as 

rO 

s. 

B 

D. 

TJ     OJ 

Oj 

C 

■a 

OJ 

0 

O     3 

Oj 

o 

3 

r  -o 

Jfi 

B, 

jr. 

-o 

CO 

-o  <u   cj;  Ij 

O    3   i-    OJ 
X   T3    —     D. 


O    3     O    OJ  — ' 


-O     OJ     U     O 


>     OJ     3     U     U     O 


OJ     rJ    -H 
O     O    T3 

U    >44      CJ 


O     4J 


C"l     T3     rH       4-< 


O      3     O    CO 

Cn      "O     rH      V4 


I 


oo 

C    -H 


,  -)    O  4J 

oj  -a  co  in 

4-1    rH  G.     |  oj 

w    -i    co    o  ca  o  3 

n  tj   3  _c  o  o-i  -a 


O     4-1  U-J 


CI     -O     rH       rl 


UH  O    4-1  Uh 


V-i 


4J    *rt    CJu 
CI    >       • 

w        < 


C     0J 

cu    a, 
cj   o 


x  o 


u 

•a 

z 

w 

'  i 
Jc* 

U 

0) 

4-1 

4-1 

^  a" 

o 

O 

a,  9 

OJ 

0 

Uh 

<X 

OJ   u 

«4-t 

o  *-• 

W 

a 

4J 

a  o 

c 

O    «H 

OJ 

•H    4J 

CO 

01   iH 

0J 

O   T3 

u 

n     C 

u. 

u 

.*;  u 


X  o 


OJ     0J 

01     0J 

■O     C 

■O     C 

O   i-l 

O    -H 

X     r* 

X  C. 

CO 
l- 
OJ 

£ 


o 
CI 
in 


A-320 


>     U     O     01 


rH 

CO 

CU 

to  i3 

01 

cj 

to 

L< 

o 

0 

4-1 

►J  oSc/l 

^ 

u 

01 

eg 

■H 

Cl 

*^ 

(*-* 

:>> 

•H 

xi 

U 

c: 

c 

L<   01 

to  3 

OIXI 


xi  to 

O   01 

Sot: 


to  u   oi    3   oi 


01  oi  o 
•a  3  .h 
o  xi   co 


oi    oi   o 

•O      3    i-H 
O    XI    CO 


1-, 

a. 

91 

01 

01 

01 

o 

a 

01 

x> 

3 

-h 

>, 

u 

0 

■a 

01 

o 

a. 

S 

oi 

LC 

4-1 

o 

6 

C 

tfl 

ij 

01 

3 

01 

in 

a. 

01 

01 

01 

01 

o 

a. 

0) 

■o 

3 

rH 

> 

l-l 

o 

XI 

CO 

O 

Cl, 

£ 

oo  a)   u   w>    w 

*H      U      CD      CL     CU 


1 

U 

f-H 

4J 

<0 

3 

c 

4J 

0 

nj 

0) 

ra 

j: 

01 

XJ 

to 

4-1 

OJ 

00 

c 

01 

a. 

*-j 

UH 

00 

c 

o 

•o 

u 

P. 

iJ 

>. 

•H 

T> 

•r-t 

4-1 

o 

01 

91 

o 

< 

4-1 

C 

C 

TJ 

CO 

o 

X> 

3 

to 

CO 

CO 

o 

01 

o 

XI 

rr, 

n 

CM 

■J 

a 

od 

fc. 

02 

S-N.H 

CO 

00 

c 
o 

1 

M 

rH 

4J 

91 

01 

0 

c 

.c 

01 

"1 

•H 

J3 

u 

c* 

•H 

x: 

c-1 

CL 

t-i 

Lh 

00 

01 

•o 

00 

c 

>. 

•H 

X! 

•H 

> 

Vj 

01 

o 

01 

OI 

4-1 

C 

C 

01 

to 

3 

o 

rH 

(0 

to 

CO 

to 

<U 

X) 

rH 

CO 

•H 

H 

CO 

•J 

z 

IJL 

B 

60 

CO 

00 

01 

c 

■H 

01 

01 

O 

a 

ij 

O 

X 

u 

02 

(J 

•H 

to 

91 

H 

H 

00 

0) 

■o 

u 

c 

■  r-t 

rH 

•H 

> 

rJ 

01 

o 

0) 

0) 

0 

0 

tO 

01 
3 

^^ 

01 

gg 

3 

o 

Xi 

3 

to 

CO 

01 

z 

T3 

rH 

0 

x) 

CA 

CD     01     O     CL    01 


«  4-1  <d  a  qj 

iu  c  en  tfl 

4)  01  O  CL  QJ 

T3  3  ■-.  ^  U 

O  T3  cn  O  CL. 


01     C 

00  o 

<o   o 

3    00 

01    to 

CO    -J 

o 

CL    CO 

•H 

M 

Vj   XI 

4J 

c 

O    i-H 

Cl 

a 

CO     01 

01 

H 

.O    -H 

co 

<    In 

4-1      01 

XI 

■H 

u 

o 

.c  c 

O   X) 

to 

01 

oo 

4J     O 

IH 

Cl 

•H   T3 

CO 

o 

01 

01 

O 

rH      O 

01 

XI 

3 

co  Z 

a. 

u. 

o 

XI 

to 

01 

•J) 

00  to 

01 

4-1      O 

C     01 

4-1 

c 

C0     4J 

01 

■h  a! 

to 

4-1 

0) 

1-1 

Cl  T> 

1-1 

cl 

01     0) 

o 

O       rH 

0) 

01 

o 

X>     3 

O       <0 

XI 

3 

0,X1 

CO 

rH      01 

0 

■o 

c 

zT 

fc.      ■Z. 

z 

co  *j   a*    3    oi 


jr   ti-  a>    3   <l 


£  1-1 

1-1 

Oi 

60   3 

tO 

•H    rH 

N 

V4 

to 

tfl 

C/l      0 

X 

0) 

0)    01    o 

XI      3     rH 

O   X3     CO 


V4 

C-. 

cu 

Cl. 

01 

Cl 

l-i 

CL    CO    to 

60 

■0/ 

IH     CO     CO 

01 

01 

o 

> 

01 

O 

> 

01 

o 

01 

01 

o    a.  oi 

o 

01     CL    01 

■o 

3 

r-i 

01 

3 

01 

3 

XI 

3 

rH     >.   u 

X 

-C     >,    L, 

0 

s 

X) 

CO 

C/3 

XJ 

CO 

C/J 

XI 

CO 

o 

T. 

XI 

co  o  a, 

CO 

01 

r<  C.  ft. 

cu 

01 

^O               4-J 

CU 

^J               4-1 

4J 

o 

01 

o 

OI 

o 

4J 

o 

E    c 

4-1 

o 

E     £ 

to 

4-1 

01 

M 

4J 

01 

M 

*-t 

01 

to 

4J 

01     3     01 

Q 

LJ 

Oi     3     01 

1-1 

CL 

01 

Cl 

01 

D 

1-1 

CL    CO     C0 

u 

a.  co    co 

01 

OJ 

o 

> 

01 

O 

> 

01 

O 

01 

01 

o   a  ii 

01 

01 

o    a  cu 

TO 

3 

^ 

3 

rH 

01 

3 

x> 

3 

rH       >.     U 

XI 

3 

rH       >,     1-1 

o 

X) 

CO 

CO 

T3 

CO 

yi 

■o 

CO 

o 

•a 

CO   O    CL, 

o 

XI 

CO  O   Cl, 

■z. 

s 

s 

CU  CU  o 

XI  3  rH 

O  Xt  CO 

s 


4J  O  EC 

10  4J  01  3    01 

u  a.  co   co 

01  CU  O  CL    01 

X)  3  rH  >,  U 

O  XI  CO  U  CL, 
£ 


XI     60  -H     O 

>i  o    o    n 


O     01     IH    -H 


v„ 


O     01     O    -H 
m     3   rH    to 


0 

o 

53 

S 

rH 

3 

O              rH 

O    O   -C 

O    u          to 

O    UH    u 

in         3  i-i 

t-1          — •     — 

1     01    o    c 

CU     to     01 

O      3    rH     -H 

\J  3  s:  a 

to  -O           to 

X)    CO 

vs 


H    CO 

X   cu 
10  .c 


CU  01 
X)  C 
O    -H 


g   OHO  7 

oi   o   a.S  J 

uh  OS    0)  w  >. 

>4H  O   ^^  52 


J 

b 


4J    C    O 
C     O    -H 


4-1     a) 

rC      U 

60    01 


a 

i- 

01 
XI 


o 
o 


A-321 


>   o>   o 

01      3    r-t 

in  -a    in 


£.    U    01    3 


91 

a 

a,         a 

60    CD 

V- 

(0     0) 

•-J. 

>    oi 

o 

>    0)    o 

■H     S- 

a 

a.   ii 

■H 

111     3 

«     3    H 

i-H     0J 

^ 

>.  u 

CO    XI 

CO 

00    XI     0) 

to  oo 

s 

60   O- 

OO 

TO 

oi    to 

•H 

11 
M 
01 
> 

oo 

O 

u 

0) 
- 

a.  u 

*4-l 

-a 

91 

< 

n 

1/3 

c 
« 

QJ 

3 

0 

H 
0) 

>*.H 

1 

TO 

Hi   a 

rH 

01 
1- 

o 

4-J 

at 

9J 

a-  *-> 

M- 

01 

> 

.1- 

>s  tH 

•o 

HI 

0 

< 

4J      C 

c 

0) 

3 

-H 

TO 
oo 

TO 
-1 

oo 

-a 

01 

>m-H 

11 
u 
ra 
t- 

0> 
XI 
0 

s 

1 

u 

•H 

.c 

c 

01    TO 

a.  *-> 
>,  ■--( 

•H 
CM 
XI 

o 

4-1 

I) 

u 
u 

H 

•u    C 
ID 
00 

c 
« 
•J 

01 

3 

•a 

0 

r-l 
CO 

60 

c 

•H 

HI 

o 

l-l 

1- 

i-j 

0/ 

<l) 

a 

HI 

> 

cu 

o 

3 

0} 

3 

H 

D 

OO 

"J 

in 

c 

3 

o 

o 

•l-l 

"0)  B 

■^   h  H  3     • 

60    01  U  CO    0> 

'"   >  a>  a.  ^ 

rj    01  .c  >s  £ 

00   00  3  60  o. 


r-H     O     N     TO 

O    — '     ra    0) 


60  r-i    c  •  i-  ■ 

■H  rH     O  N  TO  CO 

rH  O     'H  TO  0)  01 

oo  a  <->  x.  c  i-i 


a  to 

c 

c  e 

O.M 


11 

C 

0J 

o 

01 

0 

60 

0 

>-. 

4-1 

01 

i-i 

cu 

TO 

o 

01 

o. 

01 

0. 

3 

60 

> 

91 

0 

> 

01 

o 

91 

TO 

01 

3 

i-H 

01 

3 

c/j 

eJ 

oo 

■a 

CO 

VI 

XI 

GO 

u 

a 

(0 

01 

0 

01 

0 

1-i 

J! 

»- 

XI 

l-l 

01 

l-l 

4-1 

01 

4-1 

C 

o 

.H 

01 

a 

01 

a 

o. 

to 

CO 

CU 

> 

0) 

o 

> 

CD 

0 

91 

H 

JO 

•rH 

<u 

3 

01 

3 

oo 

< 

b 

OO 

•o 

<j) 

oo 

•o 

to 

1 

0 

u 

Q. 

M 

•H 

r-l 

3 

X> 

60  fl 

O 

u 

o 

^   O    O    I-i 


60      • 

c 

co 

co 

a 

l-l      • 

■H    XI 

01 

0. 

01 

■3 

01 

0 

tH      O 

.c 

>. 

u 

O 

3 

O     TO 

oo  E 

s 

60 

(X 

2: 

T3 

0) 

a  .c 

•h  i— i   o    n    to    co 

i-i     O    *H    TO     0>    01 

isi    a.  ■*-»  ^    c   vj 


Ol    4-1 

u  TO 
a..-* 
I-i  cu 


,_,    o 


0)    o 

^  1-. 

•H    TO 
o  a 

3 

to 

C 

o 

TO 

XI 

3 

TO 

'1/ 

0 

01     l-l 

•H 

-j 

t|H 

0) 

0 

^ 

01 

11 

14 

(J    o 

•o 

o 

c 

H 

c 

a 

Cu 

(J    U-l 

01 

c-| 

01 

3 

tH 

■H 

ta 

0 

s-s 

3 
CO 

01 
00 

V 

3 
El 

O 

TO 

I-i 

0)  v 

O 
U 

lu 

-a 

a 

O    3     O    TO 


r"l    01    3    u    4-i 


V"o 


3     O    3     O 


4-1 

a  oi 

4J 

a.  oi 

o 

oi   a 

o 

oi    a 

o-l    0) 

oi   o 

ra    oi 

01    o 

.    •    * 

4->    i-H 

Vxl 

4-1     r-4 

Vt 

CO     CO 

CO     CO 

O      4-4  14- 


O    3     O    TO 


O    3    O    TO 

n    ^    H      |J 


4-1     -r-     Ll4 

CO   3-       • 

W  < 


14-   OS    01   w 
H 


01    *H    U 
CO     CO    *H 

01    o  -o 


A-322 


u 

4-t 

g 

H    B)    01 

X 

0) 

3 

HTJ    « 

oo    . 

U 

CO 

CO 

O    CO    ki 

■H   T3 

0> 

a 

4) 

Q    O    4J 

-J  a.  <r> 

-H     O 

x 

>^ 

>-. 

c/>   £ 

3 

oo 

a 

H 

>>i-i 

a 

u 

1                      U      -H 

CO    CD    to   h* 

j-t 

u 

0 

cu   a.  *j  uh 

oo 

CD 

U-l 

u  >,  ft  -e 

w 

<  <->  a  c 

7n 

a. 

01 

co   :>, 

01   o 

>   ai 

a.  co 

3  hH 

CD    3 

X  -l 

■a  co 

CO    T3 

01     CJ 

kl     4-1      C      CO 


CD     3     X    .-I 

WO    CJ    u 


CO 

oi  n  -h 

01 

Cki   4-»   IM 

CO 

u 

>»-H  -o 

oo 

< 

•u   c   e 

c 

■H 

CO    CO 
C/j    J 

4J 

2 

1 

1-  l-l 

X 

01    CO    i-C 

c 

CJ 

a-  u  -*., 

o 

e 

3-.-H   -o 

0)  *->   c   c 


oo  o 

C    -H 
■H    W  "O 


O    co  -c    o    co    01 
£   k.  u*   o.x  c 


u    —     1-1  w 


N     CO  -H 


O    CO   H     C     CO    01 

£  u  im  a.  x   c 


T-t    rH      N      CO      CO 

rf    o    «    »    « 

C/j     D-  SL     C     V- 


•h  h   n    B    n 


r-c    O    CO    0)    0>  W 

C/)     O.  £     C     ki  W 


p  U  C     CO 

0)  CO    >> 

>  0)  0.    CO 

0)  3  X     r-l 

C/5  "O  01     CJ 


00     •  C  CO     CO 

•ho  «  an 

h   o  X  >>  k. 

c/>  £  »  oo  a 


ki     4J     C     CO 


»   O     CJ    u 


a.  co   co   oi 

C/5  <   fe 


•o  o)   o 

O    3   —I 


•H    t-t     O      N     CO     CO 

h    o-H    Q    gj    « 
new  tix   c   u 


a 

X 

e 

X 

I 

a. 

■o 

oi  o 

■o 

<u 

00 

u 

•u   ot   oo 

-o 

01 

0 

0 

3  -< 

o 

3 

■H 

01 

O    3   -rt 

QJ 

o 

3 

z 

•o    CO 

N 

U    CO 

£ 

T3 

X 

a. 

£    T3    X 

a 

s: 

T3 

CO 

CO 

c  x 

01 

U 

u 

4J 

O 

i 

■o     • 

X 

X      • 

u 

01 

HO'-' 

u 

00 

OCH       • 

k. 

CL 

T3 

k    OH 

CO 

•H 

•H    f-H     N 

ID 

CO 

T3 

0) 

o 

0 

CO  —     O 

01 

i-l     0     CO 

CD 

01 

o 

3 

z 

w^    a. 

c 

to 

10     O.X 

C 

i- 

£ 

■a 

10 

£  -a  h  a 


13    00  -H    O 

>.  o  o  u 

X     rH    W      OO 


~        u 


en. 

to 

o 

CO   fO 

1-1 

Ct, 

1- 

3     *H 

01 

u. 

V)      4-t 

<u 

CT 

c 

4-1 

•H 

CO 

§ 

fQ 

to 

00 

C 

<-H 

kj 

o 

0) 

U     iH 

-rH 

fl 

iU 

u 

o  *o 

c 

a. 

PL. 

(J 

-+-.     CV 

CA 

-H 

a 

<u 

OJ 

fr* 

co 

V5 

V'o  h 


c-^    0>    3   -H 

V3    O    CO 
•O   -H    K 


/•O   ^ 


VI*      W      Hi 
■OH     t- 


"    3     O    CO 


o 

—I 
I 

C3N 

d 


•O    CO 

o  o 

£   <J 


■O  co 
O  O 
£  (J 


+-» 

4J    X   '-n 

CJ 

o  u  q 
o  o.S 

0) 

U-, 

K    cu  H 

<4-> 

Q  w 

u 

c 

u    c   o 

a  o  -h 

<l    iH    U 

CO     CO    -H 

01    o  -o 

ki    M    B 

a.  u-i    o 

u 

o 

01 

w 

o 
cy. 


A-323 


/fl» 


rH  01  41 

U  D  U 

-  -  L- 

O  O  4J 

-J  as  to 


■o  ai  o 

0    3  -H 
I  TJ   » 


>  a.  m 
oi  x  -h 
co  u   u 


m 

0 

L, 

4-1 

01 

01 

a 

> 

« 

0 

ai 

3 

CO 

-o 

to 

io    oi   «  -h 

u  a  u  U4 

U     >-,  -H    "0 


oi   io  >■> 

>    o.  io 

«     X  H 

IOU1  U 


a  v  a  -h 

m  a.  u  u_ 

J-  ><  -H  T3 

<  4J    e  C 


T3  41  O 
O  3  rH 
£  -o    01 


Li  r-l 

01     10  -r4 

Q-   4-1  U-| 

>.  -H  T3 

<->      C  C 

n  <a 

to  j 


o. 

-a   oi  o 

O    3  rH 

£  -o  oi 


X 

4J 

01 

u 

c 

01 

X 

4-1 

SO 

a 

01 

id 

^ 

00 

T3 

0) 

0 

> 

a 

10 

■H 

•O    0) 

0 

3 

iH 

41 

X 

O    3 

CO 

£ 

T3 

01 

CO 

u 

o 

CO 

£    T3 

0 

IV 

O 

01 

n 

o 

01    0 

4J 

11 

M 

4J 

01 

u 

c 

01 

u 

01 

u  u 

a. 

V 

a 

01 

<0 

>N 

a 

01 

■a   oi 

0 

> 

0) 

o 

> 

a 

10 

•a 

0) 

0 

>     01 

O    3 

01 

3 

01 

X 

t-H 

o 

3 

iH 

01    3 

£  T5 

GO 

CO 

"O 

01 

CO 

u 

(J 

£ 

73 

01 

CO    TJ 

M    -H    rH     3 


10  10 

as         ai  4-i 

3          L.  10 

►h         l.  a. 


>s  o 

o   u 

X    rH 

co  cm 

>> 

c 

1        4J 

o 

a.  vj 

*r4 

01     -H 

a 

O    -H 

o 

01    -O 

h 

3    -H 

Ul 

CO    4J 

•o 

«M 

01 

t4 

CO 

—    B 

41      . 

4J 

Ti    U. 

0) 

r~        • 

CO 

< 

u 

C     01 

oi  a 

o   o 

£    C 

4J 

41 

l-i    4J    01 

OO   to 

a 

oi        a 

•h   a 

•O    0) 

0 

>    01    o 

rH    X 

O    3 

01      3    rH 

CO  u 

£    t3 

01 

co  *a    01 

oi  e 

60  o 

4-1 

10 

u 

0 

0 

4J      01 

0 

4J 

(0    o 

3     00 

01   to 

CO   rJ 

01 

01 

OC 

B 

•D     0)     O 

TJ    01 

ofi 

E 

o 

3 

■H 

0) 

O     3    rH 

O    3 

0) 

£ 

■0 

£ 

c 

£  -o   oi 

£  TI 

X 

a 

01     N 

0) 

Septic 

Tank 
Absorp 
Fields 

4-> 
00 

rH 
CO 

Mod  due 
to  slop 
Poll  Ha 

01 
Li 

Li 

a 

4J 

JC 
00 
•H 
rH 
CO 

> 

01 

o 

0) 

3 

rH 

CO 

T> 

01 

01 

0 

u 

4J 

01 

01 

a 

> 

01 

o 

01 

3 

CO 

-a 

in 

£u   aci.   c£tj   oi 


>    01    o 

01      3    rH 
CO    13     01 


>     41     O 

0)     3   rH 
OI  13    01 


0     01     Li    -H 

Lt     CI     O    T3 
Oi      U    >4H      01 


O    3    O    (0 

m  -o  h   l 


fr*     4J  I4H 

o  e 

m   ai  3  -h 

V3  O    10 

•O  rH     Li 


l     oi     3   -h         CI    (U    3  ti 


VOH     L         y  T3    H 


o  c 

C"1     01     3  -H 

V3     O  10 

■OH  I. 


C  -H 

01     3    -H  01 
P   3     O     10 

T>    rH     U  *D 


S£ 


•  a> 

-o  c 

O  -H 

£  rU 


-=   C 

S    •H 
£  U. 


U   £ 
H    CI 

C 


§ 

1 

u 

J? 

01 

> 

•H 

41     U{r\ 

u   o  <-i  q 
oi    o    a  as 

uh   OS    01  U 

IM                O    *-" 

H 

c 

4J      C      O 

C     0    -H 

41    -H    4J 

££ 


T)  C 
O  -H 
£  b- 


•  01 

T3  C 

3  -H 

£  rb 


A-324 


u 

sj  -O  01 
U  «  h 
O    O    4J 

►j  a  o: 


>  a.  (o 

«>     «    H 

w  a  u 


00  CU  4h  CO  cu  G. 

•h  o  cu  a.  >  cu  o 

r-t  X  J=  >,  CI)  3  rH 

en  cu  3  oo  co  -a  to 


0) 

■H     i-i 

ra 

a) 

« 

•H 

M 

e 

V) 

JZ 

U 

J 

"J 

> 

H     O 

1) 

a 

4J 

IM 

CU 

to 

>, 

00 

01 

P. 

o 

CO    M-l 

u 

>■ 

•rl 

T3 

> 

p. 

to 

•H 

> 

01 

0 

u 

U 

< 

u 

a 

e 

CU 

X 

01 

- 

rH 

s 

ra 
to 

tO 

co 

UJ 

u 

CO 

to 

T3 

CO 

>,H 

4-1 

4J 

01 

o 

1 

M 

r-t 

X 

.c 

u 

4-1 

01 

ra 

CJ 

ra 

•rl 

00 

00 

0> 

p. 

CI 

cu 

D. 

i-i 

UH 

■rl 

■H 

> 

01 

o 

oc 

u 

^ 

■H 

•a 

i-H 

0> 

c 

< 

u 

C 

c 

CO 

CO 

CO 

•a 

CO 

•H 

ra 

(0 

4-1 

to 

j 

to 

p3 

:>m-i 

1 

M 

•-i 

c 

J3 

CD 

ra 

•H 

CU 

w 

4-1 

o 

o 

u 

o. 

u 

M-l 

u 

c 

to 

s: 

01 

•H 

c 

>*-H 

T3 

01 

to 

>% 

00 

p. 

4J 

01 

u 

p 

C 

> 

a 

to 

•H 

-a 

0) 

o 

ra 

tH 

ra 

to 

cu 

X 

0 

3 

U 

H 

to 

lj 

co 

u 

CI 

CO 

S 

TJ 

OS 

•H 

B 

H 

60 

c 

•rl 

01 

CO 

4-1 

4-J 

e 

01 

o 

—1 

r. 

c 

to 

X 

a 

01 

5 

u 

4J 

01 

rH 

iH 

01 

ra 

=-, 

oo 

cu 

U 

to 

01 

a 

•H 

a) 

> 

p. 

to 

•rl 

u 

01 

a 

> 

01 

o 

0 

£ 

<U 

X 

;< 

•C 

>> 

01 

3 

H 

CO 

CO 

u 

o 

CO 

01 

3 

M 

CO 

— 

CI) 

0 

i 

o 

0 

■l-l 

4J 

0> 

O 

— 1 

u 

-5 

£1 

u 

4-1 

0) 

r- 

tO 

oo 

oo 

01 

a 

ra 

> 

■rl 

•H 

> 

II 

0 

>  0)  o 
01  3  rH 
CO    TJ     CO 


u 

01 

a 

rl     4J 
0> 

a 

■a 

cu 

o 

>     01 

o 

i) 

3 

0)    3 

^-i 

X. 

tj 

to 

CO    TJ 

to 

0)    C 

00   o 

tO    0 

3    00 

01     tO 

CO    i-J 

o 

Q.    CO 

•H 

u 

rl    TJ 

4J 

c 

0    -H 

to 

01 

u 

a. 

01 

ra 

to    CU 

CO 

<:  &4 

< 

1 

tO     4-1 
4-1      U 

tO  to 
B  a 

g 

o 
u 

rH     3 

•o 

00 

•rl     O 

Ss 

o 

o  u 

EC 

H 

CO     00 

C  M 

O 

H    3 

4-1     10 

to  oi 

c 

1      U 

0 

D.  -rl 

■H 

0)  *-* 

01    to 

to 

O    -H 

o 

to  X 

an 

3     -rH 
CO    4J 

QJ     3     O     OJ 


O     3     O     CU 

CU     3    rH 

0     3 

S    T3    rH     a 

CO    TJ     tO 

S    T3 

■O    rH 


O  to  01 

O     4-1  M-l  CU  01 

in  c  4J  p. 

I        0)  3    'rl  01  O 

O    3  O    to  rH 


O    3     O     to 

nod    ii 


0 

to 

CU 

T3 

3 

to 

O 

o 

4J 

14-1 

01 

41 

5 

(H 

4-1 

m 

c 

4-1 

a. 

O 

—4 

c 

o 

1 

U 

3 

■H 

CO 

0 

f> 

■H 

fT|       0> 

3 

O 

CO 

3 

■o 

0 

10 

-3 

j; 

V 

0 
4-1 

(0 

rl 

y^ 

o 

a: 

H  CO 

x  oi 

W  .E 


•o   c 


4-1  c  o 

C  O  -H 

OJ  *H  4J 

10  tO  -H 

01  O  -o 

u  u  c 


•O     "rl 

•H 

O      rl 

rl 

S  o 

o 

o 

o 

^ 

CTi 

oo 

M 

rg 

(N 

s 


A-325 


O 


O    O    U 

>J    It   ID 


A 


V 

■H 

u  (o 

u>   M  ^ 

> 

VJ 

O    (U 

0.      "      '.J 

o 

« 

hj    u 

>>-H   X) 

u 

A-> 

< 

<-l    0    c 

s 

i 

a 

<u  ra  -h 

•a 

a.  u  u-i 

c 

■H 

u 

>.  'H   -o 

< 

*J    c   c 

<u  to 

«  j 

u 

2 

I 

JZ 

at    n)  th 

c 
o 

H 

o 

a    U    UH 

c 

SK-H    TJ 

0> 

u    C    C 

u 

«      15 

11] 

H 

to  J 

u     O  -u    O  U    Hj 


i 

B 

en 

0) 

3 

3    00 

■a  £ 

T3    c 

„  o 

60 

•H 

3    o 

a)  -m 

a   <u 

O    -H 

M  x: 

I-*    -O 

X 

U 

m 

a) 

d 

M 

0 

cfl 

0 

3 

on 

91 

n) 

05 

.J 

o 

a. 

09 

■rl 

^ 

^ 

X) 

iJ 

c 

o 

1-1 

0 

M 

01 

0) 

<u 

H 

.Q 

•rt 

l/} 

•< 

h 

1 

0 

u 

0, 

M 

H 

3 

-a 

0B 

•H 

O 

>. 

o 

o 

1j 

X 

H 

C/> 

00 

\/ 


V 


ra 

It 

i_j 

gi 

01 

u 

u 

Ti 

a-< 

M 

0u 

W 


in   m  'H 

HOD 
Ij    P    c 

a,  ui      ■ 


1)    u 


o    o  i 

O     M  . 


A-326 


APPENDIX  II-5 


Technical  Description  of  Soil  Associations 


A-327 


APPENDIX  II-5 

Soils 
Kaiparowlts  Plateau  impact  area 

Technical  description  of  soil  associations  (Wilson,  et  al.,  1975) 
Deep  Plateau  Soils  Association 

Soils  mapped  by  symbols  "A"  through  "N"  belong  to  the  Ustic  Torri- 
fluvents-Ustic  Torriorhents  Soil  Association.   This  association  consists  of 
about  70  percent  Ustic  Torrif luvents,  20  percent  Ustic  Torriorthents  and  10 
percent  Ustollic  Camborthids  and  Ustollic  Calciorhids.   (See  Glossary  in  Appendix 
for  definitions  of  soils  names  and  terminology.) 

Ustic  Torrif luvents  are  deep,  mildly  and  moderately  alkaline  soils. 
Surface  layers  are  light  brownish- gray,  light-brown,  light  reddish-brown  and 
reddish-brown  fine  sandy  loams,  loams,  silt  loams  and  silty  clay  loams.   Subsoils 
are  light  reddish-brown,  light  grayish-brown  and  pinkish-gray  fine,  fine  silty, 
fine  loamy  and  coarse  loamy.   Substrata  are  light  reddish-brown,  light  brownish- 
gray  and  pinkish-gray  fine,  fine  silty,  fine  loamy  and  coarse  loamy. 

Ustic  Torriorthents  are  deep,  mildly  and  moderately  alkaline  soils. 
Surface  layers  are  light  brownish-gray,  light-brown,  light  reddish-brown  and 
reddish-brown,  fine  sandy  loams  and  silty  clay  loams.   Subsoils  are  light  reddish- 
brown,  light  grayish-brown  and  pinkish-gray  fine  loamy,  fine  silty  and  coarse 
loamy.   Substrata  are  light  reddish-brown,  light  brownish-gray  and  pinkish-gray 
fine  loamy,  fine  silty,  coarse  loamy  and  loamy  skeletal. 

Soils  in  this  association  are  well  and  moderately  well  drained. 
Permeability  is  slow  to  moderately  rapid.   Runoff  is  slow  to  medium  and  sediment 
production  is  moderate  to  high.   Hydrologic  groups  are  mainly  B  and  C. 

Shallow  Plateau  Soils  Assocation 

Soils  mapped  by  symbols  "0"  through  "T"  belong  to  the  Lithic  Ustollic 
Calciorthids  -  Lithic  Ustic  Torriorthents  Soil  Association.   This  association 
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consists  of  about  35  percent  Lithic  Ustollic  Calciorthids,  20  percent  Lithic 
Ustic  Torriorthents,  20  percent  Ustollic  Calciorthids,  15  percent  Ustollic  Hap- 
largids  and  10  percent  Ustic  Torriorthents. 

Lithic  Ustollic  Calciorthids  are  shallow,  mildly  and  moderately  alkaline 
soils.   Surface  layers  are  reddish-brown,  angular,  very  cobbly,  fine  sandy  loam. 
Subsoils  are  reddish-brown  and  pink-loamy  skeletal,  underlain  by  fractured 
bedrock  at  depths  of  10  to  20  inches. 

Lithic  Ustic  Torriorthents  are  shallow,  mildly  and  moderately  alkaline 
soils.   Surface  layers  are  brown  and  reddish-brown,  very  gravelly  loams.   Subsoils 
are  pale-brown  loam  skeletal,  underlain  by  bedrock  at  depths  of  10  to  20  inches. 

Ustollic  Calciorthids  are  moderately  deep  and  deep,  mildly  and  moderately 
alkaline  soils.   Surface  layers  are  yellowish-red  and  reddish-brown  very  fine 
sandy  loams.   Subsoils  are  red  and  yellowish-red  fine  loamy  and  coarse  loamy. 
Calcium  carbonate  layers  occur  between  depths  of  six  to  18  inches. 

Ustollic  Haplargids  are  deep  and  moderately  deep,  mildly  and  strongly 
alkaline  soils.   Surface  layers  are  light  brown,  very  pale  brown,  and  reddish- 
brown  fine  loamy  and  loamy  skeletal.   Substrata  are  very  pale  brown,  light  gray 
and  pinkish-gray,  fine  loamy,  loamy  skeletal  and  sandy  or  sandy  skeletal. 
Calcium  carbonate  layers  occur  between  depths  of  12  to  24  inches. 

Soils  in  this  association  are  well  drained.   Permeability  is  moderate 
to  rapid.   Runoff  is  medium  to  rapid  and  sediment  production  is  moderate  to  low. 
Hydrologic  groups  are  mainly  C  for  the  Ustollic  Calciorthids  and  Lithic  Ustic 
Torriorthents. 

Shallow  Soil-Rock  Outcrop  Soil  Association 

Soils  mapped  by  symbols  "U"  and  "V"  belong  to  the  Ustic  Torriorthents 
Shallow  Soil-Rock  Outcrop  Soil  Association.   This  association  consists  of  about 
60  percent  Ustic  Torriorthents  (shallow),  15  percent  Rock  Outcrop  and  25  percent 
Typic  Ustorthents  and  Typic  Haploborolls. 
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Ustic  Torriorthents  (shallow)  are  mainly  shallow  but  some  are  moderately 
deep,  mildly  to  moderately  alkaline  soils.   Surface  layers  are  light  brownish- 
gray  and  light  yellowish-brown  loams,  silt  loams,  and  silty  clay  loams.   Subsoils 
are  pale  brown,  light  grayish-brown  and  brownish-gray,  loamy  and  clayey.   Underlying 
shale  and  interbedded  sandstone  occur  mainly  within  a  depth  of  20  inches. 

Soils  in  this  association  are  well  drained.  Permeability  is  moderate 
to  very  slow.  Runoff  is  moderate  to  high  and  sediment  production  is  high.  The 
hydrologic  group  mainly  D. 

Sandy  Soil  Association 

Symbol  "W"  represents  Sandy  Soil  Association  and  belongs  to  the  Typic 
Torripsamments  -  Typic  Torriorthents  Soil  Association.   This  association  consists 
of  60  percent  Typic  Torripsamments,  20  percent  Typic  Torriorthents  and  20  percent 
mainly  Lithic  Calciorthids  and  Typic  Calciorthids. 

Typic  Torripsamments  are  deep,  mildly  to  moderately  alkaline  soils. 
Surface  layers  are  yellowish-red  loamy  fine  sands.   Subsoils  are  yellowish-red 
and  sandy.   Substrata  are  yellowish-red  and  sandy. 

Soils  in  this  association  are  excessively  drained.   Permeability  is 
rapid.   Runoff  is  slow  to  medium  and  sediment  production  is  low.   The  hydrologic 
group  is  mainly  A. 

Badland-Rockland  Association 

Soils  mapped  by  symbols  "X"  through  "WW"  belong  to  the  Badland-Rockland 
Assocation.   Bare  rock  outcrops  cover  approximately  30  to  50  percent  of  the 
area.   Shallow  and  very  shallow  soils  over  sandstone  bedrock  comprise  about  20 
to  40  percent.   About  five  to  10  percent  is  deep  and  moderately  deep  soils. 
Runoff  is  high  and  resultant  heavy  sediment  production  is  a  major 
problem  in  these  areas. 
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Surface  Water 
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APPENDIX  II-7 


Water  Resources 


Kaiparowits  Plateau  impact  area 
Surface  water 

Data  presented  in  Figure  1  and  Illustration  1  were  collected  by  re- 
searchers from  Northern  Arizona  University.   The  data  supports  conclusions  cited 
in  the  Water  Resources  section  of  Chapter  II. 
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FIGURE  1 


Averaged  Physico-chemical  Parameters  for  Warm  Creek  and  Wahweap  Bays.  (March-May  1972) 
(Sample  numbers  refer  to  the  sites  shown  in  the  following  Illustration  1  )' 


1  of  8 


Sample 

Warm  Creek   B 

N03 

ay 

N02 

o-po4 

Fe 

S1 

mg/1 

°2 

Sp.  Cond. 
(millimho) 

PH 

Temp. 
°C 

Seech i 
(meters) 

WC    1 
surface 

2.13 

.033 

.050 

.13 

9.87 

10.49 

.813 

7.75 

11.7 

.75 

WC  1 
bottom 

2.22 

.003 

.050 

.135 

10.62 

10.65 

.853 

7.70 

11.5 

-- 

WC  2 
surface 

1.94 

.006 

.050 

.07 

9.37 

10.55 

.802 

7.97 

11.25 

3.21 

WC  2 

1.81 

.010 

.035 

.045 

10.125 

10.74 

.793 

7.90 

9.77 

-- 

16.4    feet 
WC  2 

2.00 

.006 

.025 

.07 

9.75 

10.29 

.784 

7.80 

9.8 

-- 

32.8    feet 
WC  2 

2.16 

.004 

.010 

.05 

9.50 

9.52 

.795 

7.60 

7.5 

— 

49.2    feet 
WC  2 
bottom 

2.24 

.026 

.055 

.16 

10.125 

9.15 

.795 

7.80 

9.0 

— 

WC  4 
surface 

1.87 

.007 

.020 

.07 

10.05 

10.65 

.793 

7.93 

10'.  7 

4.64 

WC  4 

2.20 

.005 

.030 

.05 

10.65 

10.74 

.797 

7.92 

9.7 

-- 

16.4    feet 
WC   4 

2.17 

.003 

.045 

.08 

10.25 

10.66 

.791 

7.87 

8.9 

— 

32.8    feet 
WC   4 

2.15 

.004 

.055 

.06 

10.25 

9.73 

.824 

7.86 

8.5 

- 

49.2    feet 
WC  4 

hottom 

2.42 

.033 

.085 

.08 

11.50 

8.87 

.853 

7.70 

7.9 

--. 

FIGURE  1 


Averaged  Physico-chemical  Parameters  for  Warm  Creek  and  Wahweap  Bays 


Sample     NO, 
Warm  Creek  Bay 


N02   0-P04 


Fe 


WC  1      .726 

surface 

WC  1     2.43 

bottom 

WC  2     1.32 

surface 

WC  2     1.06 

16.4  feet 

WC  2     1.79 

32.8  feet 

WC  2     2.67 

49.2  feet 
VC  2     2.90 
bottom 

WC  4     1.102 
surface 

WC  4     2.19 

16.4  feet 

WC  4     2.08 

32.8  feet 

WC  4     1.84 

49.2  feet 

WC  4     3.25 

tcttcm 


S1    SO, 

mg/1    " 


CI 


HC03   C03   02  Sp.  Cond.  pH  Temp. 
(mllMmho)     oc 


2  of  8 


Secchi 
(meters) 


.028  .040  .080  5.73   200  41.3  96.0  5.55  8.37  .772  8.40  24.9 

.023  .226  .330  7.38  310  60.5  122.6    0    7.59  .882  8.10  23.5 

.042  .040  .196  7.85  240  46.3  94.8  5.65  9.05  .883  8.53  25.1 

.026  .025  .015  7.53  275  47.5  96.2  4.85  9.12  .913  8.36  23.1 

.046  .040  .025  7.52  250  46  96.2  4.85  7.99  .896  8.20  20.06 

.287  .100  .146-  7.55  260  45  122.9  0  5.45  .913  7.85  18.6 

•160  .090  .145  8.32  250  47.5  127.1  0  3.46  .905  7.56  18.25 

•01?  -036  .020  7.63  250  50  94.8  5.54  9.35  .855  8.53  25.6 

.025  .030  .046  8.20  245  46  123.1  0  9.59  .873  8.46  24.7 

.040  .020  .040  7.60  250  41.25  124  0  8.24  .887  8.33  24.3 

•079  .038  .050  8.23  240  46.5  110.2  0  7.4  .904  8.10  18.5 

.021  .040 


0.51 


1.91 


3.48 


.186     10.83       268         54.5       132.4         0 
A-35'4 


5.15       .930       7.73     14 
(continued) 


FIGURE  1 
Averaged  Physico-chemical  Parameters  for  Warm  Creek  and  Wahweap  Bays 


Sample    (Wtf   (NO^  (0-P04   frej 

Warm  Creek  Bay 


Si  SO.  CI  HCO,        CO,        0,     Sp.   Cond.       pH      Temp 

mg/1  *  °  *         c    (mllUmho)  or 


3  of  8 

Secchi 
(ir.eters) 


WC  1 
surface 

1.27 

.019 

.093 

.0.20 

WC  1 

bottom 

1.05 

.141 

.020 

.016 

WC  2  • 
surface 

1.09 

.016 

.020 

.013 

WC  2 

.999 

.017 

.025 

.040 

16.4   feet 
WC  2 

1.195 

.020 

.033 

.016 

32.8   feet 
WC  2 

1.476 

.053 

.031 

.046 

49.2   feet 
WC  2 
bottom 

1.64 

.028 

.065 

.080 

WC  4 
surface 

1.04 

.018 

.042 

.013 

WC  4 

1.128 

.017 

.019 

.010 

16.4  feet 
WC  4 

1.165 

.0236 

.025 

.036 

32.8    feet 
WC  4 

1.52 

1.510 

.on 

.043 

49.2   feet 
WC  4 
bottom 

2.64 

.016 

.028 

.018 

9.18        300        45 


108.5       .22       8.83         .944        8.20     20.5 


9.90  320  45  95.9  12.60  8.83 

10.18  280  45  103.4  4.20  8.94 

9.41  298  44.5  102.4  5.26  8.91 

9.83  280  47.5  102.4     5.26  8.72 

9.21  300  47.5  128.1       0  6.20 

10.20  310  45  132.3       0  5.86 

9.48  250  45  101.9  6.30  9.12 

9.48  240  45  96.4  12.82  8.97 

9.48  230  47.5  104.0  8.4  8.94 

9. CO  23?  45  117.6      0  7.24 

11.13  250  47.5  132.8      0  4.2 


.944  8.23  20.56 

.905  8.23  15.3 

.943  8.21  20.6 

.950  8.21  20.63 

.946  7.98  19.8 

.948  7.95  19.26 

.905  8.23  20.56 

.905  8.36  20.5 

.905  8.23  20.5 

.862  8.08  20.16 

.948  7.78  15.1 
(continued) 


1.06 


2.59 


4.31 


FIGURE  1 


Averaged  Physico-chemical  Parameters  for  Warm  Creek  and  Wahweap  Bays 


Sample 


N03   N02  .  0-P04   Fe 


Warm  Creek  Bay 


S1„    S04    CI    HC0,   C03  •   °?  SP-  c°"d.   PH   Temp. 
"9/1  i  z  (mllUmho)      oc 


WC  1 
surface 

WC  1 
bottom 


2.06   .012  .021    .033   7.65    230    45 
1.76   .695  .025    .050   7.71    260    45 


WC  2      1.77.  .009  .068    .030   8.72   230   45 
surface 


WC  2 


2.01   .008  .025    .010   7.78    225   45 


16.4  feet 

WC  2      1.91   .009  .041    .025   7.60    210   45 

32.8  feet 

WC  2      1.65   .004  .010    .010   8.43    230   45 

49.2  feet 

WC  2      1.94   .005  .505    .030   7.40    220    40 

bottom 

WC  4      2.02   .011  .023    .026   8.15    250   45 
surface 


WC  4 


1.86   .010  .037    .016   9.30    230    45 


16.4  feet  . 

WC  4      2.01   .014  .020    .046   8.06    220   45 


32.8  feet 

WC  4      2.04   .010  .028    .016   9.43    250 


45 


49.2  feet 

WC  4      2.54   .007  .054    .060   8.53    240   45 

bottom  „  -,rr- 


121.5 

0 

11.39 

125.4 

0 

11.41 

122.7 

0 

10.74 

123.8 

0 

10.78 

120.4 

0 

10.74 

124.3 

0 

10.68 

123.2 

0 

10.74 

121.5 

0 

10.37 

128.2 

0 

10.34 

121.5 

0 

10.29 

124.9 

0 

10.30 

138.8 

0 

10.14 

7.90  7.56 

7.90  7.56 
7.93  8.76 
7.86  8.13 

7.91  7.8 
7.90  8.0 
7.90  7.93 
7.80  8.6 

7.85  8.43 

7.86  8.5 
7.83  8.5 
7.86  7.6 


4  of  8 

Secchi 
(meters) 


2.17 


3.16 


4.09 


(continued) 
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Averaged  Physico-chemical  Parameters  for  Warm  Creek  and  Wahweap  Bays 
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Sample 

N03 

N02 

o-po4 

Fe 

SI 
mg/1 

°2 

Sp.  Cond. 
(nrinimho) 

pH 

Temp. 
°C 

Secchi 
(ir.eters) 

I.1    hwi  ap   Bay 

Wa  11 

2.07 

.007 

0.100 

.180 

9.70 

10.63 

.826 

7.98 

12.3 

.845 

surface 

Wa  11 

2.38 

.006 

.130 

.160 

9.25 

10.96 

.879 

8.01 

11.95 

-- 

bottom 

Wa  12 

1.67 

.007 

.040 

.080 

9.20 

10.96 

.791 

8.00 

9.8 

3.16 

surface 

Wa  1? 

2.105 

.007 

.015 

.060 

9.90 

11.13 

.793 

8.05 

9.25 

-- 

16.4    feet 
Wa  12 

1.95 

.009 

.025 

.065 

10.30 

11.08 

.793 

7.93 

8.65 

— 

32.8    feet 

Wa  12 

1.63 

.009 

.030 

.040 

9.75 

9.93 

.793 

7.80 

7.90 

— 

49.2    feet 

Wa  12 

1.90 

.006 

.045 

.045 

8.63 

10.40 

.829 

9.95 

8.5 

-- 

bottom 

Wa  14 

1.97 

.006 

.050 

.030 

9.13 

10.98 

.809 

8.08 

11.05 

4.6 

surface 

Wa  14 

2.08 

.008 

.030 

.065 

8.75 

11.28 

.776 

7.83 

10.5 

-- 

16.4    feet 

Wa  14 

2.00 

.006 

.090 

.030 

9.125 

11.08 

.774 

7.98 

9.95 

— 

32.8   feet 

Wa  14 

1.95 

.007 

.005 

.035 

9.32 

10.47 

.776 

7.78 

8.55 

— 

49.2   feet 
Wa  14 

2.29 

009 

.055 

.085 

9.63 

9.94 

.774 

7.75 

8.45 

bottom 

(conti 

nued) 

FIGURE  1. 
Averaged  Physico-chemical  Parameters  for  Warm  Creek  and  Wahweap  Bays 


Sample 

N03 

N02 

o-po4 

Wahweap  Bay 

Wa   11 
surface 

1.16 

.020 

.05 

Wa  11 
bottom 

1.23 

.060 

.04 

Wa  12 

surface 

1.00 

.030 

.04 

Wa  12 

1.21 

.040 

.02 

16.4    feet 

Wa  12 

1.10 

.009 

.02 

32.8   feet 

Wa  12 

1.46 

.050 

.05 

49.2    feet 

Wa  12 
bottom 

2.69 

.040  C 

1.10 

Wa  14 
surface 

.91 

.020 

.02 

Wa  14 

.90 

.001 

.06 

16.4   feet 

Wa  14 

.79 

.022 

.08 

32.8   feet 

Wa  14 

.68 

.013 

.04 

49.2   feet 
Wa  14 
bottom 

2.77 

.030 

.04 

Fe 


S1  SO. 

mg/1  < 


CI 


HC0,        CO,        0,    Sp.  Condi         pH      Temp 
J  J  '     (mil  Umbo)  0 


6  of  8 


Secchi 
(meters) 


36  8.18  250  45  101.3  12.4  9.31  .824 

.16  8.05  267.5  42.5  124.9  0  7.58  .826 

.05  7.05  260  47.5  101.2  14.35  9.36  .859 

.06  7.94  263  44.3  107.1  7.72  9.29  .844 

.06  9.18  277.5  38.0  122.1  0  8.09  .859 

.07  8.63  312.5  53.0  124.5  0  6.10  .833 

.19  9.13  325  64.3  132.2  0  5.26  .879 

.04  8-20  237  47.7  100.0  8.76  9.22  .846 

.05  7.43  240  45.0  101.5  8.41  9.47  .865 

.03  7.81  242.5  43.8  123.5  0  9.37  .863 

.07  7.31  198.0  42.5  110.6  10.04  8.87  .804 

.32  10.35  240  40.0  126.4  0  5.46  .884 
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8.60  24.1 

8.42  21.4 

8.60  24.3 

8.50  23.8 

8.28  21.4 

7.95  18.5 

7.82-  16.5 

8.48  25.0 

8.58  24.4 

8.45  21.8 

8.30  18.77 

7.80  14.4 
(continued) 


1.02 


2.58 


3.52 


FIGURE   1 
Averaged  Physico-chemical   Parameters    for  Warm  Creek  and  Wahweap  Bays  7   of   8 

Sample  NO,         NO,       0-P0.         Fe  S1  SO.         CI  HCO,         CO,         0,  Sp.   Cond.  pH       Temp.     Secc.- 

J  '  '  mg/1  4  d  J  «   (milUmho)  oc         (r.eters) 

Wahweap   Bay ______^____ 

Wa  11  .93         .025     .060         .08  8.40         220         47.5       103.4       4.2       9.05       .956  8.23     19.1  1.C3 

surface 

Wa  11  .86         .021      .080         .047       8.30         260         47.5       103.5         0         9.06       .986  8.25     19.1 

bottom 

Wa  12  .96         .017     .020         .04        8.20         210         47.5        98.1       8.04     8.96       .927  8.30     19.7  3.C5 

surface 

Wa  12  .81         .029     .020         .04        9.02        240        47.5        99.24     7.36     8,94       .900  8.30     19.7 

16.4   feet 

Wa  12  .83         .015     .020         .03        8.42         240         47.5       107.1       9.46     8.95       .939  8.22     19.7 

32.8   feet 

Wa  12  .83         .021      .018         .04        8.52         220         47.5       104.4       3.16     8.78       .931  8.20     19.6 

49.2    feet 

Wa  12  1.32         .013     .020         .04         8.67         220         47.5       130.2         0         6.14       .948  7.93     18.5 

bottom 

Wa  14  .93         .017      .023         .033       7.90         200         45.0         98.7       8.40     9.04       .913  8.30     19.9  4.45 

surface 

Wa  14  .97         .014     .045         .04         8.65         200         47.5         99.24     7.36     9.03       .939  8.28     19.9 

16.4    feet 

Wa  14  .94         .016     .020         .04        8.05         210        47.5        98.74     7.36     8.99       .913  8.32     19.9 

32.8    feet 

Wa  14  .97         .118     .290         .05        8.30        210        47.5        91.8     15.8      8.59       .913  8.28     19.8 

49.2    feet 

Wa  14  2.01         .011     .300         .05        9.20         225        45.0       130.7         0        3.91       .939  7.80     16.1 

bottom  (continued) 

FIGURE  1 
Averaged  Physico-chemical  Parameters  for  Warm  Creek  and  Wahweap  Bays  8  of  8 

Sample  NO,        NO,      0-P0.       Fe  SI  SO.         CI  HCO,        CO,        0,     Sp.   Cond.         pH       Temp.     Secchl 

'■:*■■■*■*  mg/1  H  J  J  *     (millimho)  oc         (meters) 

Wahweap  Bay 

Wa  11     1.92    .015  .020    .02    7.50    230    45     125.4    0   11.39    --      7.88  7.5      1.94 
surface 

Wa  11     1.58    .013  .030    .05    7.46    260    45     121.5    0   11.46    —      7.83  7.5 
bottom 

Wa  12     1.69    .007  .020    .03    8.90    230    45     122.1    0   10.89    --      7.90  8.1      3.12 
surface 

Wa  12     2.01    .016  .020    .02    7.93    225    45     122.1    0   10.90    --      7.85  8.1 

16.4  feet 

Wa  12  1.92        .012     .030        .02        7.61        210        45  106.0        0      10.95        --  7.85    7.9 

32.8   feet 

Wa  12  1.73        .009     .030        .004      8.35        230        45  122.1        0      11.00        —  7.92    7.9 

49.2    feat 

Wa  12  1.92        .013     .012         .033      7.62        220        40  122.1         0       10.83        —  7.88     7.7 

bottom 

Wa  14  1.96        .013     .030         .008       8.23         250        45  126.6        0       10.74        —  7.87     8.6  4.24 

surface 

Wa  14  1.87        ,015     .024         .03        9.38        230        45  123.8        0       10.70        —  7.83     8.3 

16.4   feet 

Wa  14  1.99         .016     .027         .03         7.93         220         45  124.3         0       10.67         --  7.90     8.4 

32.8   feet 

Wa  14  2.13         .008     .022         .03        7.85        250        45  125.4        0       10.61         —  7.86     8.2 

49.2   feet 

Wa  14  2.14        .031     .051         .06        7.90        240        45  126.0        0      10.61        --  7.90    8.2 

bottom  A-357 
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ILLUSTRATION  1 

Sampling  Sites  for  Physi co-Chemical   Analysis 
-  Lake  Powell 
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APPENDIX  II  -  8 


Vegetative  Types,  Description  and  Distribution 
Percentage  for  Kaiparowits  Plateau  Impact  Area 
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APPENDIX  II-8 


Vegetation 

Kaiparowits  Plateau  impact  area 

Vegetative  types,  description  and  distribution  percentage  for  Kaiparowits  Plateau 
impact  area 

Pinyon-Juniper  Woodland  -  This  vegetative  type  generally  occupies  higher  elevations 
where  precipitation  is  highest  and  cooler  temperatures  exist.   Distribution:   28 
percent. 

Mixed  Desert  Shrubs  -  Dominated  by  blackbrush  and  spiny  hopsage,  this  vegetative 
type  occupied  several  benchlands  in  the  study  area.   Distribution:   21  percent. 

Salt  Desert  Shrubs  -  This  vegetative  type  generally  exists  on  moderate  slopes 
and  benchlands  where  soil  is  rocky  and  poorly  drained.   Salt  accumulation  is  often 
apparent  on  the  soil  surface.   Distribution:   12  percent. 

Desert  Grasslands  -  These  grasslands  are  generally  dominated  by  various  combin- 
ations of  pure  stands  of  indian  ricegrass,  sand  dropseed,  blue  grama  and  galleta 
grass.   The  soils  are  quite  well  drained  and  are  generally  deeper  than  soils 
exhibiting  other  vegetative  types.   Distribution:   seven  percent. 

Sagebrush  -  Almost  pure  stands  of  sagebrush  occur  within  the  larger  vegetative 
types.   These  sagebrush  dominated  communities  most  often  occur  on  relatively  level 
areas  where  alluvial  deposition  has  occurred.   Distribution:   four  percent. 

Wasteland  -  This  category  is  used  to  stratify  all  steep  and  rocky  areas  where 
vegetative  ground  cover  exceeds  two  percent.   These  areas  are  sparsely  vegetated 
with  shallow  soil  and  are  normally  not  accessible  for  livestock  use.   Distribution: 
25  percent. 

Barren  -  This  category  is  used  to  classify  land  area,  which  is  normally  completely 
devoid  of  vegetative  cover.   The  most  common  land  forms  on  which  this  situation 
occurs  are  rock  outcrops  and  saline  flats.   Distribution:   three  percent. 
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Major  Vegetative  Types 


i 


ILLUSTRATION  1 

Barren  Area  (Tropic  Shale  Formation  in  middle) 


ILLUSTRATION  2 
Wasteland  Area 
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Major  Vegetative  Types  (continued) 


ILLUSTRATION  3 
Pinyon-juniper  (Sagebrush  Park  Upper  Left) 


ILLUSTRATION  4 
Mixed  Desert  Shrub 
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Major  Vegetative  Types  (continued) 


ILLUSTRATION  5 
Salt  Desert  Shrub  Type 


ILLUSTRATION  6 

Grassland 
A-364 


A3 
<u 

s- 
<c 

-!-> 

o 

(O 

a. 

E 


in 
•i— 

o 

r—  $_ 

LU  CL 

q:       •!- 

C3         ^ 
i— t 

o 

«4- 

to 

<L> 
Q. 
>> 


> 
•r— 

<o 

4-> 
Q) 
O) 

> 


O 

o 


o 


o 

00 


o 


!N33H3d 

A-365 


j 

-T 0/ 

>                                  T 

-vfii 

<o 

<jj 

s- 

ct 

4-> 

O 

(/)    <T3 

<D    Q. 

+->   E 

•I—  1— 1 

00 

3 

r-~ 

>>  fO 

T3    <1J 

z 

3    fO 

O 

+->  .— 

►— ) 

OO  O- 

h- 

<: 

•4->    I/) 

q; 

C   +■> 

h- 

Q)  »r- 

00 

c   S 

rj 

fO    0 

_i 

E    J- 

_i 

S-    fO 

•— 1 

QJ    Ql 

D_  -i- 

fO 

•  M 

ZD 

•    <1J 

>-  -E 

•  +-> 

>■ 
cr 
<r 
D 

z 

O 
CD 


0 

UJ 

^ 

ce 

UJ 

< 

to 

III 

t- 

_) 

0 
< 

a 

CO 


z 

UJ 

z 
< 

CCUJ 
UJt 
Q-CO 


-"5 

ODC/) 


en 

o 
cc 

Q. 

CO 
UJ 


A-366 


FIGURE  2 

Common  Species  Ranked  by  Average 
Relative  Importance 


Page  1  of  2 


Vegetation 
Type 

Grassland 


Class 


Grass 


Shrubs 


Forbs 


Salt 

Desert  Shrub 


Shrub 


grass 


Common  Name 


Indian  ricegrass 

Sand  dropseed 

Galleta  grass 

Blue  grama 

Needle-and- thread-grass 

Brigham  tea 

Broom  snakeweed 

Yucca 

Pillar  vanclevea 

Small  rabbitbrush 


Globemallow 
Common  borage 
Lupine 
Locdweed 


Shadscale 
Mat  saltbush 
Spined  sagebrush 

Galleta  grass 
Indian  ricegrass 


Scientific 

Name 


Oryzopsis  hymenoides 
Sporobolus  crypatandrus 
Hilaria  jamesii 
Bouteloua  gracilis 
Stipa  comata 

Ephedra  viridis 
Gutierrezia  sarothrae 
Yucca  Baileyi 
Vanclevea  stylosa 
Chrysothamnus  viscidif lorus 

Sphaeralcea  spp. 
Cryptantha  spp. 
Lupinus  pusillus 
Astragulus  spp. 


Atriplex  confertifolia 
Atriplex  corrugata 
Artemisia  spinescens 

Hilaria  jamesii 
Oryzopsis  hymenoides 


forbs     Globemallow 

Russian  thistle 


Sphaeralcea  coccinea 
Salsola  kali 


Pinyon- 
juniper 


Trees     Utah  juniper 

Double  leaf  pinyon 

Shrubs    Buffalo  berry 
Brigham  tea 
Cliff rose 
Yucca 

Bitterbrush 
Cacti 

Grass     Indian  ricegrass 
Blue  grama 
Sand  dropseed 
Galleta  grass 

Forbs     Globe  mallow 
Pepperweed 
Common  borage 
Lupine 
Misc.  annuals 
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Juniperus  osteosperma 
Pinus  edulis 

Shepherdia  rotunifolia 
Ephedra  viridis 
Cowania  mexicana 
Yucca  baileyi 
Purshia  tridentata 
Opuntia  polyacantha 

Oryzopsis  hymenoides 
Bouteloua  gracilis 
Sporobolus  cryptandrus 
Hilaria  jamesii 

Sphaeralcea  coccinea 
Lepidium  spp. 
Cryptantha  spp. 
Lupinus  spp. 
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FIGURE  2 

Common  Species  Ranked  by  Average 
Relative  Importance 
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Vegetation 
Il£e 

Mixed 
Desert  Shrub 


Class 


Shrubs 


Grass 


Common  Name 


Blackbrush 
Spiny  hopsage 
Wolfberry 
Brigham  tea 
Small  rabbitbrush 

Galleta  grass 
Indian  ricegrass 
Blue  grama 


Scientific 

Name 


Coleogyne  ramosissima 
Grayia  spinosa 
Lycium  andersonii 
Ephedra  viridis 
Chrysothamnus  viscidif lorus 

Hilaria  jamesii 
Oryzopsis  hymenoides 
Bouteloua  gracilis 


Sagebrush 


Forbs      Globemallow 

Common  borage 

Pepperweed 

Lupine 

Shrubs     Big  sagebrush 

Small  rabbitbrush 
Broom  snakeweed 


Sphaeralcea  coccinea 
Cryptantha  spp. 
Lepidium  montanum 
Lupinus  spp. 

Artemisia  tridentata 
Chrysothamnus  viscidif lorus 
Gutierrezia  sarothrae 


Grass 


Forbs 


Indian  ricegrass        Oryzopsis  hymenoides 
Galleta  grass  Hilaria  jamesii 

Blue  grama  Bouteloua  gracilis 

Needle-and-thread-grass  Stipa  comata 


Globemallow 
Lupine 

Common  borage 
Misc.  annuals 


Sphaeralcea  coccinea 
Lupinus  spp. 
Cryptantha  spp. 
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APPENDIX  I 1-9 


Dominant  Plants  of  Vegetative  Communities 
Along  Proposed  Transmission  Line 
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APPENDIX  II  -  9 


Vegetation 


Transmission  system  impact  area 

Dominant  Plants  of  Vegetative  Communities  Along  Proposed  Transmission  Line 

Biotic  Community Class Common  Name Scientific  Name 


Juniper-pinyon 
Woodland 


Grass      Blue  grama 

Arizona  fescue 


Bouteloua  gracilis 
Festuca  arizonica 


Forbs      Globe  mallow 
Borage 
Lupine 
Pepper  weed 

Shrubs     Sagebrush 

Black  sagebrush 

Cliff  rose 

Snakeweed 

Algerita 

Serviceberry 

Brigham  tea 

Bitterbrush 


Sphaeralcea  coccinea 
Cryptantha  sp. 
Lupinus  sp. 
Lepidium  sp . 

Artemisia  tridentata 
Artemisia  nova 
Cowania  mexicana 
Gutierrezia  sarothrae 
Berberis  fremonti 
Amelanchier  alnifolia 
Ephedra  sp. 
Purshia  tridentata 


Plains  and  Desert 
Grassland 


Trees      Colorado  pinyon 
Utah  juniper 
One-seed  juniper 
Single-leaf  pinyon 
Rocky  Mountain 
juniper 

Grass      Blue  grama 
Black  grama 
Hairy  grama 
Sideoats  grama 
Tobosa  grass 
Galleta  grass 
Three  awn 
Needle  and  thread 

grass 
Sand  dropgrass 
Indian  ricegrass 
Sand  bluestem 
Little  bluestem 
Love  grass 
Bush  muhly 


Pinus  edulis 
Juniperus  osteosperma 
Juniperus  monosperma 
Pinus  monophylla 
Juniperus  scopulorum 


Bouteloua  gracilis 
Bouteloua  eriopoda 
Bouteloua  hirsuta 
Bouteloua  curtipendula 
Hilaria  mutica 
Hilaria  jamesii 
Aristida  spp. 

Stipa  spp. 

Sporobolus  cryptandrus 
Oryzopsis  hymenoides 
Andropogon  halli 
Andropogon  scoparius 
Eragrostis  spp. 
Muhlenbergia  porteria 
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(continued) 


Dominant  Plants  of  Vegetative  Communities  Along  Proposed  Transmission  Line 


Biotic  Community    Class 


Common  Name 


Scientific  Name 


Great  Basin 
desert  scrub 


Forbs     Globe  mallow 
Lupine 
Locoweed 

Shrubs    Velvet  mesquite 
Cat  claw 
Little  rabbitbrush 

Four-wing  saltbush 

Burroweed 

Snakeweed 

Cane  cholla 

Buckhorn  cholla 

Prickly  pear 

Palmilla 

Sotol 

Grass     Galleta  grass 

Indian  ricegrass 
Indian  grass 
Salt  grass 
Blue  grama 
Sand  dropseed 

Forbs     Globe  mallow 
Pickle  weed 
Russian  thistle 


Sphaeralcea  spp. 
Lupinus  spp. 
Astragulus  spp. 

Prosopis  juliflora 
Acacia  greggi 
Chrysothamnus  viscidi 
florus 
Atriplex  canescens 
Haplopappus  spp. 
Gutierrezia  sarothrae 
Opuntia  spinosior 
Opuntia  spp. 
Opuntia  spp. 
Yucca  elata 
Dasylirion  wheeleri 

Hilaria  jamesii 
Oryzopsis  hymenoides 
Sorghastrum  nutrans 
Distichilis  stricta 
Bouteloua  gracilis 
Sporobolus  cryptandrus 

Sphaeralcea  coccinea 
Allenrolfea  occidentalis 
Salsola  kali 


Shrubs 


Mohave  desert  scrub  Grass 

Forbs 
Shrubs 


Sagebrush 

Blackbrush 
Shadscale 
Horse  brush 
Winter  fat 
Mormon  tea 
Greasewood 
Honey  mesquite 
Pale  lycium 

Galleta  grass 
Big  galleta 

Desert  trumpet 

Mohave  yucca 
Banana  yucca 
Brittle  brush 
Creosote  bush 
Gray  Kramer ia 


Artemisia  tridentata 
Artemisia  nova 
Coleogyne  ramosissima 
Atriplex  conf ertifolia 
Tetradymia  canescens 
Eurotia  lanata 
Ephedra  viridis 
Sarcobatus  vermiculatus 
Prosopis  juliflora 
Lycium  pallidum 

Hilaria  jamesii 
Hilaria  rigidia 

Eriogonum  inflatum 

Yucca  mohavensis 
Yucca  baccata 
Encelia  farinosa 
Larrea  divaricata 
Krameria  grayi 
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(continued) 


Dominant  Plants  of  Vegetative  Communities  Along  Proposed  Transmission  Line 


Biotic  Community Class 


Common  Name 


Scientific  Name 


Coastal  sage 
Scrub 


Shrubs    Cheese  bush 

White  bursage 

Woolly  bursage 

Goldenhead 

Bladder  sage 
Blackbrush 
Mormon  tea 
Winterfat 
California 
buckwheat 
Mohave  sage 
Cat  claw 
Mesquite 
Barrel  cactus 
Cholla 
Palo  verde 
Ocotillo 

Trees     Joshua  tree 

Grass     Mediterranean  grass 

Wild  oats 
Brome  grass 

Forbs     Filaree 
Mustard 

Shrubs    California 

buckwheat 
California 

sagebrush 
White  sage 
Black  sage 
Brittle  brush 


Hymenoclea  salsola 
Ambrosia  (Franseria) 

dumosa 
Ambrosia  (Franseria) 

eriocentra 
Acamtopappus  spha 

erocephalus 
Salazaria  mexicana 
Coleogyne  ramosissima 
Ephedra  spp. 
Eurotia  lanata 
Eriogonum  fasciculatum 

Salvia  mohavensis 
Acacia  greggi 
Prosopis  juliflora 
Ferocactus  wislizeni 
Opuntia  spp. 
Cercidium  floridum 
Fouquieria  splendens 

Yucca  brevifolia 

Schismus  barbatus 

Avena  barbata 
Bromus  spp . 

Erodium  cicutarium 
Brassica  spp. 

Eriogonum  fasciculatum 

Artemisia  californica 

Salvia  apiana 
Salvia  mellifera 
Encelia  farinosa 


Coastal  Chaparral   Grass 

Shrubs 


Wild  oats 

Chamise 
Manzanita 
California  lilac 
Birch-leaf 

mountain  mahogany 
Holly-leaf  cherry 
Scrub  oak 
Poison  oak 
Sugar  bush 
Spanish  bayonet 


Avena  barbata 

Adenostoma  fasciculatum 
Arctostaphylos  spp. 
Ceanothus  spp. 
Cercocarpus  betuloides 

Prunus  ilicifolia 
Quercus  dumosa 
Rhus  diversiloba 
Rhus  ovata 
Yucca  whipplei 
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(continued) 


Dominant  Plants  of  Vegetative  Communities  Along  Proposed  Transmission  Line 


Biotic  Community    Class 


Common  Name 


Scientific  Name 


Riparian  Deciduous 
Woodland 


Shrubs 


Trees 


Interior  Chaparral   Shrubs 


California 

buckwheat 
Brittle  bush 
Lemonade  berry 
Mustard 
Black  sage 

Apache  plume 

Poison  oak 

Blueberry  elder 

Oak 

Honey  mesquite 

Cat  claw 

Chokecherry 

Skunk  bush 

Tamarisk 

Rocky  Mountain 

maple 
Box  elder 
Arizona  alder 
Alders 
Walnut 
Ash 

Mulberry 
Sycamore 
Narrow-leaf 

cottonwood 
Fremont  cottonwood 
Quaking  aspen 
Willow 

Cliffrose 

Apache-plume 

Rosewood 

Mountain  mahogany 

Buckthorn 

Buckbrush 

New  Mexico 

locust 
Agave 
Sotol 
Yucca 
Sumac 

Poison  oak 
Red  mahonia 
Brickel  bush 
Viscid  rabbitbrush 
Turpentine  brush 
Manzanita 


Eriogonum  fasiculatum 

Encelia  farinosa 
Rhus  integifolla 
Brassica  spp. 
Salvia  mellifera 

Fallugia  paradoxa 
Rhus  diversiloba 
Sambucus  glauca 
Quercus  spp. 
Prosopis  juliflora 
Acacia  greggi 
Prunus  spp . 
Rhus  trilobata 
Tamarix  pentata 

Acer  glabrum 

Acer  negundo 
Alnus  oblongifolia 
Alnus  spp. 
Juglans  major 
Fraxinus  spp. 
Morus  microphylla 
Platanus  wrightii 
Populus  angustifolia 

Populus  fremontii 
Populus  tremuloides 
Salix  spp. 

Cowania  mexicana 
Fallugia  paradoxa 
Vauguelinia  California 
Cercocarpus  spp. 
Thamnus  spp . 
Ceanothus  fendleri 
Robinia  neomexicana 

Agave  spp . 

Nolina  wheeleri 

Yucca  spp. 

Rhus  spp. 

Rhus  diversiloba 

Berberis  spp. 

Brickellia  California 

Chrysothanmus  viscidif lorus 

Haplopappus  laricifolius 

Arctostaphylos  spp. 
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(continued) 


Dominant  Plants  of  Vegetative  Communities  Along  Proposed  Transmission  Line 


Biotic  Community 


Class 


Common  Name 


Scientific  Name 


Oak 

Silk-tassel 
Mountain  balm 
Feather  dalea 
Wistizenius  dalea 


Quercus  spp . 

Garrya  spp. 

Eriodictyon  angustifolium 

Dalea  formosa 

Dalea  wislizeri 


Trees 


an  Desert  scrub   Grass 
0  lzona  Upland  Subdivision) 


Arizona  cypress 
Arizona  bark 
juniper 

Spider  grass 
Desert  fluff  grass 
Bush  muhly 


Forbs     Wild  buckwheat 
Indian  mallow 


Cupressus  arizonica 
Juniperus  deppeana 


Aristida  ternipes 
Tridens  pulchellus 
Muhlenbergia  porteri 

Eriogonum  spp. 
Abutilon  incanum 


Shrubs    Creosote  bush 
Brittle  bush 
Navajo  ephedra 
Rabbit  brush 
Prickly  pear  cactus 
Cactus 

Barrel  cactus 
Fishhook  cactus 
Cholla 

Range  ratany 
Desert  thorn 
Ocotillo 

Trees     Ironwood 
Saguaro 
Foothill  palo  verde 


Sonoran  Desert  Scrub 
(Lower  Colorado  Subdivision) 

Grass 


Bush  muhly 

Desert  fluff  grass 

Big  galleta  grass 


Forbs     Quelite-salado 
Iodine-bush 


Larrea  divaricata 
Encelia  farinosa 
Ephedra  veridis 
Chrysothamnus  spp. 
Opuntia  phaeocantha 
Echinocereus  spp. 
Ferocactus  spp. 
Mammillaria  microcarpus 
Opuntia  spp. 
Krameria  grayius 
Lycium  andersoni 
Fouquieria  splendens 

Olneya  tesota 
Cereus  giganteus 
Cercidium  microphyllum 


Muhlenbergia  porteri 
Tridens  pulchellus 
Hilaria  rigida 

Suaeda  torreyana 
Allenrolfea  occidentalis 


Shrubs    Night-blooming 
cereus 
Barrel  cactus 
Fishhook  cactus 
Staghorn  cholla 
White  bursage 
Desert  zinnia 
Mormon  tea 
Creosote  bush 


Cereus  greggi 

Echinocereus  fendleri 
Mammillaria  fasciculata 
Opuntia  versicolor 
Ambrosia  dumosa 
Zinnia  pumila 
Ephedra  trifurca 
Larrea  divaricata 
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Dominant  Plants  of  Vegetative  Communities  Along  Proposed  Transmission  Line 


Biotic  Community Class 


Common  Name 


Scientific  Name 


Desert  Wash 
Community 


Shrubs    Cat  claw 

&  Trees   Desert  willow 

Desert  ironwood 
Smoke  tree 
Palo  verde 


Acacia  greggi 
Chilopsis  linearis 
Olney  tesota 
Dalea  spinosa 
Cercidium  floridum 


Alkali  Sink 
Community 


Forbs     Seepweed 

Pickleweed 
Iodine  bush 


Suaeda  spp. 
Salicornia  spp. 
Allenrolfea  occidentalis 


Joshua  Tree 
Woodland 


Shrubs    Saltbush 

Grass     Galleta  grass 

Big  galleta  grass 
Bush  muhly 

Forbs     Globe  mallow 
Filaree 


Atriplex  spp. 

Hilaria  jamesii 
Hilaria  rigida 
Muhlenbergia  porteri 

Sphaeralcea  coccinea 
Erodium  cicutariun 


Shrubs  Creosote  bush 
White  bursage 
Yucca 

Mohave  yucca 
Cheese  bush 
Bladder  sage 

Trees     Joshua  tree 


Larrea  divaricata 
Ambrosia  dumosa 
Yucca  schidigera 
Yucca  mohavensis 
Hymenoclea  salsola 
Salazaria  mexicana 

Yucca  brevifolia 
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APPENDIX  11-11 


Endangered  or  Threatened  Plant  Species  Possibly  Occurring 
in  Proposed  Transmission  Corridors 
in  Southern  Utah  and  Northern  Arizona 
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APPENDIX  11-11 


Endangered  or  Threatened  Plant  Species  Possibly  Occurring 
in  Proposed  Transmission  Corridors 
in  Southern  Utah  and  Northern  Arizona 


Family 
Asteraceae 
Boraginaceae 
Cactaceae 


Fabaceae 


Hydrophyllaceae 


Genus 

Hymenopappus 

Cryptantha 

Echinocereus 

Echinocactus 

Ferocactus 

Mammillaria 

Opuntia 

Opuntia 

Pediocactus 

Sclerocactus 

Astragalus 

Astragalus 

Astragalus 

Astragalus 

Peteria 

Psoralea 

Phacelia 


Species 

filifolius  var.  tomentosus 

semiglabra 

englmannii  var.  purpurens 

xeranthemoides 

acanthodes 

tetrancistra 

pulchella 

whipplei  var.  multigeniculata 

sileri 

pubispinus  var.  sileri 

ensiformis 

lancearius 

minthorniae  var.  gracilioe 

tephrodeus  var.  brachylobus 

thompsoniae 

castorea 

constancei 
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APPENDIX  11-12 


Endangered  and  Threatened  Plant  Species 
of  the  Affected  States 


A-387 


APPENDIX  11-12 


Endangered  and  Threatened  Plant  Species 
of  the  Affected  States 


A  report  on  endangered  and  threatened  plant  species  of  the  United 
States  was  presented  to  the  Congress  by  the  Smithsonian  Institution.  Their 
report  lists  the  following  plants  as  either  endangered  or  threatened  within 
the  states  that  the  proposed  transmission  line  would  pass  through.  The 
plants  are  listed  by  states.  Some  of  these  plant  species  could  possibly  be 
found  within  or  near  the  proposed  transmission  line  corridors. 
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Birds  of  Prey  and  Vultures 
of  the  Kalparowlts  Plateau 
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APPENDIX  11-13 


Wildlife 


Birds  of  Prey  and  Vultures  of  the  Kaiparowits  Plateau 

*  Includes  species  outside  of  plant-mine  site  impact  area  but  within  the  larger 
area  of  secondary  project  influence. 


lOMMON  NAME 


HawKS 


SCIENTIFIC  NAME 


goshawk 

sharp-shinned  hawk 
Cooper's  hawk 
red-tailed  hawk 
red-shouldered  hawk 
Swainson's  hawk 
rough-legged  hawk 
ferruginous  hawk 
golden  eagle 
bald  eagle 
marsh  hawk 
prairie  falcon 
peregrine  falcon 
merlin  (pigeon  hawk) 
kestrel  (sparrow  hawk) 


Accipiter  gentilis 
Accipiter  striatus 
Accipiter  cooperii 
Buteo  jamaicensis 
Buteo  lineatus 
Buteo  swainsoni 
Buteo  lagopus 
Buteo  regalis 
Aquila  chrysaetos 
Haliaeetus  leucocephalus 
Circus  cyaneus 
Falco  mexicanus 
Falco  peregrinus 
Falco  columbarius 
Falco  sparverius 


Vultures 

turkey  vulture 


Cathartes  aura 


Owls 


screech  owl 
flammulated  owl 
great  horned  owl 
pygmy  owl 
burrowing  owl 
spotted  owl 
long-eared  owl 
short-eared  owl 
saw-whet  owl 
barn  owl 


Otus  asio 
Otus  flammeolus 
Bubo  virginianus 
Glaucidium  gnoma 
Speotyto  cunicularia 
Strix  occidentalis 
Asio  otus 
Asio  flammeus 
Aegolius  acadicus 
Tyto  alba 
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APPENDIX  11-14 


Checklist  of  Birds  of  the  Kaiparowits  Plateau 
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Birds  Observed  in  Immediate  Vicinity  of  Fourmile  Bench 
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Wildlife 


Birds  Observed  in  Immediate  Vicinity  of  Fourmile  Bench 


bluebirds,  mountain 

dove,  mourning 

finch,  house 

flicker,  common 

flycatcher,  ash- throated 

gnatcatcher,  blue-gray 

hawk,  red- tailed 

American  kestrel  (hawk,  sparrow) 

hummingbird,  ruby- throated 

jay,  piny on 

lark,  horned 


mockingbird 
nighthawk 
oriole,  Scott's 
owl,  great  horned 
shrike,  loggerhead 
sparrow,  black- throated 
sparrow,  chipping 
sparrow,  Brewer's 
sparrow,  sage 
swallow,  violet-green 
swift,  white- throated 
vireo,  grey 
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Invertebrates  of  Kaiparowits  Plateau 
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APPENDIX  11-17 


Reptiles  and  Amphibians  of  Kaiparowits  Plateau 


APPENDIX  11-17 


Wildlife 


Reptiles  and  Amphibians  of  Kaiparowits  Plateau' 


Basis  for  listing:   F 

L 


Field  studies  after  Lake  Powell  formed 
Literature  prior  to  Lake  Powell 


Habitat  Type 

! 

f 

on  Bottom 
reamside 

co 

CD 

eu 

o 

w 

4-> 

u 

G 

d 
i— i 

!  SCIENTIFIC  NAME 

COMMON  NAME 

d  co 

o 

CD 

CO 

cC 

o 

i 
I 

cj>  c3 

o 
Pi 

CD 

Q 

u 

o 

i                Lizards 

Crotaphytus  collaris 

collared  lizard 

F 

F 

i 

Crotaphytus  wislizenii 

i 

long-nosed  leopard  lizard 

L 

F 

F 

1 
Sauromalus  obesus 

chuckwalla 

L 

L 

F 

iHolbrookia  maculata 

1 

speckled  earless  lizard 

F 

Sceloporus  magister 

Utah  spiny  lizard 

L 

L 

F 

Sceloporus  undulatus 

plateau  lizard 

L 

L 

Sceloporus  graciosus 

i 

Great  Basin  sagebrush 
lizard 

F 

L 

] Uta  ornata 

tree  lizard 

L 

F 

j Uta  stansburiana 

side  blotched  uta 

L 

F 

F 

F 

j Phrynosoma  douglassi 

short-horned  lizard 

L 

F 

Phrynosoma  platyrhinos 

desert  horned  lizard 

L 

F 

Xantusia  vigilis 

night  lizard 

L 

Cnemidopherus  velax 

plateau  whiptail 

L 

L 

L 

Cnemidophorus  tigris 

whiptail 

L 

F 

aThis  list  includes  some  species  recorded  by  earlier  studies  which 
encompassed  terrain  outside  but  adjacent  to  the  project  impact  area. 
Also,  earlier  studies  covered  habitat  along  Colorado  River  now  inundated 
by  Lake  Powell.   List  compiled  by  Northern  Arizona  University. 
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Reptiles  and  Amphibians  of  Kaiparowits  Plateau 


Habitat  Type 


on  Bottom 
reamside 

to 
cu 
a- 
o 
t-i 

CO 

u 

13 
ti 

cd 
i— i 

CO 

T3 

C 

SCIENTIFIC  NAME 

COMMON  NAME 

C   co 
cfl 
O  <£ 

o 
o 

0) 

to 

CD 

Q 

CO 

cO 
O 

T3 
O 

o 

Snakes 

Masticophis   taeniatus 

desert  striped  whipsnake 

L 

L 

Thamnophis    cyrstopsis 

black-necked  garter  snake 

L 

Thamnophis   elegans 

wandering  garter  snake 

L 

L 

Salvadora  hexalepsis 

Mohave  patch  nosed  snake 

F 

F 

F 

Pituophis   cantenifer 

gopher  snake 

L 

L 

F 

F 

Lampropeltis   getulus 

king  snake 

L 

F 

Hypsiglena  torquata 

Mesa  Verde  night  snake 

L 

Cro talus  viridus 

western  rattlesnake 

F 

F 

F 

F 

Turtles 

;  Chrysemys   picta 

western  painted   turtle 

F 

Amph 

ibians 

Ambystoma  tigrinum 

tiger  salamander 

L 

1  Scaphiopus  hammondi 

western  spadefoot   toad 

L 

!  Bufo  cognatus 

plains  toad 

F 

;  Bufo  punctatus 

red  spotted  toad 

F 

!  Bufo  woodhousei 

Rocky  Mountain  toad 

F 

Hyla  arenicolor 

canyon  tree   frog 

L 

Pseudacris  triseriata 

cricket   frog 

L 

Rana  pipiens 

leopard  frog 

L 
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APPENDIX  11-18 


Species  List  of  Lake  Powell  Fish  -  Past  and  Present 


APPENDIX  11-18 
Wildlife 
Species  List  of  Lake  Powell  Fish  -  Past  and  Present3 


Catostomidae  (Family)  -  Suckers 

*Catostomus  la tip inn is  (Baird  and  Girard)  -  f lannelmouth  sucker 
+*Pantosteus  delphinus  (Cope)  -  Colorado  River  mountain  sucker 
*Xyrauchen  texanus  (Abbott)  -  humpback  sucker 

Cypi   ' iae  (Family)  -  Minnows 

7prinus  carpio  (L.)  -  carp 
Gila  atraria  (Girard)  -  Utah  chub 
+*Gila  cypha  (Miller)  -  humpback  chub 
+*Gila  elegans  (Baird  &  Girard)  -  bonytail  chub 

*Gila  robusta  (Girard  &  Baird)  -  Colorado  or  roundtail  chub 
+*Notropis  lutrensis  (Baird  &  Girard)  -  red  shiner 
Pimephales  promelas  (Raf inesque)  -  fathead  minnow 
*Ptychocheilus  lucius  (Girard)  -  Colorado  squawf ish 
*Rhinichthys  osculus  yarrowi  (Jordan  &  Everman)  -  Colorado  speckled  dace 

Ictaluridae  (Family)  -  Catfishes 

Ictalurus  melas  (Raf inesque)  -  black  bullhead 
Ictalurus  natalis  (LeSuer)  -  yellow  bullhead 
Ictalurus  punctatus  (Raf inesque)  -  channel  catfish 

Cyprinodontidae  (Family)  -  Killifishes 

+  Fundulus  zebrionus  (Jordan  &  Gilbert)  -  southwest  plains  killif ish 

Poeciliidae  (Family)  - 

+  Gambusia  aff inis  (Baird  &  Girard)  -  western  gambusia 

Centrarchidae  (Family)  -  Sunfishes 

Lepomis  cyanellus  (Raf inesque)  -  green  sunf ish 
Lepomis  macrochirus  (Raf inesque)  -  bluegill 
Micropterus  salmoides  (Lacepede)  -  largemouth  bass 

#  Pomoxis  nigromaculatus  (LeSueur)  -  black  crappie 

Percidae  (Family)  -  Perches 

+  Perca  f lavescens  (Mitchill)  -  yellow  perch 

#  Stizostedium  vitreum  (Mitchill)  -  walleye 

Salmonidae  (Family)  - 

#  Salmo  gairdneri  (Richardson)  -  rainbow  trout 

#  Salmo  trutta  (Linnaeus)  -  brown  trout 

#  Oncorhynchus  nerka  (Kennerlyi)  -  kokanee 


*  Native  to  Colorado 

+  Formerly  present  but  may  no  longer  occur 

#  New  species  planted  in  Lake  Powell 


a  Compiled  by  Northern  Arizona  University 
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Birds  Found  Along  the  Proposed  Kaiparowits  Transmission  System 


APPENDIX  11-19 
Wildlife 
Birds  found  along  the  Kaiparowits  transmission  system 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Loons 

Common  loon 


Gavla  immer 


Red-throated  loon 
Grebes 

Horned  grebe 

Eared  grebe 

Western  grebe 

Pied-billed  grebe 
Pelicans 

White  pelican 

Brown  pelican 
Cormorants 

Double-creasted  cormorant  Phalacrocorax  auritus 

Herons  &  Bitterns 


Gavia  stellata 
Podiceps  auritus 
Podiceps  caspicus 
Aechmophorus  occidentalis 
Polilymbus  podiceps 
Pelecanus  erythrorhynchos 
Pelecanus  occidentalis 


Great  blue  heron 
Green  heron 
Little  blue  heron 
Common  egret 
Snowy  egret 
Louisiana  heron 


Ardea  herodias 


Butorides  virescens 


Florida  caerulea 


Casmerodius  albus 


Leucophoyx  thula 
Hydranassa  tricolor 
Black-crowned  night  heron   Nycticorax  nycticor^x 


Least  bittern 

American  bittern 

Ibises 

Wood  ibis 

White-faced  ibis 
Swans,  Geese  &  Ducks 
Whistling  swan 

Canada  goose 

Black  brant 

White-fronted  goose 

Snow  goose 

Ross'  goose 

Fulvous  tree  duck 


Ixotorychus  exilis 
Botaurus  lengtiginosus 

Mycteria  americana 
Plegadis  chihi 
Olor  cdumbinaus 
Branta  canadensis 
Branta  nigricans 
Anser  albif rons 
Chen  hyperborea 
Chen  rossii 
Dendrocygna  bicolor 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


Mallard 
Gadwall 
Pintail 

Green-winged  teal 
Blue-winged  teal 
Cinnamon  teal 
American  widgeon 
Shoveler 
Wood  duck 
Redhead 

Ring-neck  duck 
Canvasback 
Greater  scaup 
Lesser  scaup 
Common  goldeneye 
Borrow' s  goldeneye 
Bufflehead 
White-winged  scoter 
Ruddy  duck 
Hooded  merganser 
Common  merganser 

Red-breasted  merganser 
Vultures 

Turkey  vulture 
Hawks,  Harriers  &  Eagles 

Goshawk 

Sharp-shinned  hawk 
Cooper ' s  hawk 
Red-tailed  hawk 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Anas  platyrhynchos 
Anas  strepera 
Anas  acuta 
Anas  carolinensis 
Anas  discors 
Anas  cyanoptera 
Mareca  americana 


spatula  clypeata 
Aix  sponsa 
Aythya  americana 
Ay thy a  collaris 
Aythya  valisineria 
Aythya  marila 
Aythya  af finis 
Bucephala  clangula 
Buchephala  islandica 
Buchephala  albeola 
Melanitta  deglandi 
Oxyura  jamaicensis 
Lophodytes  cucullatus 
Mergus  merganser 
Mergus  serrator 
Cathartes  aura 
Accipiter  gentilis 
Accipiter  striatus 
Accipiter  cooperii 
Buteo  jamaicensis 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 
A=  Audubon  Society 


Red-shouldered 
Swainsons's  hawk 
Rough-legged  hawk 
Ferruginous  hawk 
Harris'  hawk 
Golden  eagle 
Bald  eagle 
Marsh  hawk 
Black  hawk 

Osprey 
Osprey 

Falcons 

Prairie  falcon 

Peregrine  falcon 

American  kestrel 
Grouse 

Sage  grouse 
Quail,  Partridge  &  Pheasants 

Scaled  quail 

California  quail 
Gambel's  quail 
Mountain  quail 

Ring-necked  pheasant 
White-winged  pheasant 


Buteo  lineatus 
Buteo  swainsoni 
Buteo  lagopus 
Buteo  regalis 
Parabuteo  unicinctus 
Aguila  chrysaetos 
Haliaeetus  leucocephalus 
Circus  cyaneus 
Buteogallus  anthracinus 

Pandion  haliaetus 

Falco  mexicanus 
Falco  peregrinus 
Falco  sparverius 
Centrocepcus  urophasianus 
Callipepla  squamata 
Lephortyx  californicus 
Lophortyx  gambelii 
Oreortyx  pictus 
Phasianus  colchicus 


Phasianus  colchicus  bianchii 


Chukar 
Turkeys 

Turkey 
Cranes 

Sandhill  crane 
Rails,  Gallinules  &  Coots 

Virginia  Rail 

Sora 

Common  gallinule 

American  coot 
Plovers 

Snowy  plover 


Alectoris  graeca 
Meleagris  gallopavo 
Grus  canadensis 
Rallus  limicola 
Porzana  Carolina 
Gallinula  chloropus 
Fulica  americana 
Charadrius  alexandrinus 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Killdeer 

Mountain  plover 

American  golden  plover 
Snipe,  Sandpipers,  etc. 
Common  snipe 

Long-billed  curlew 

Whimbrel 

Upland  plover 

Spotted  sandpiper 

Willet 

Greater  yellowlegs 

Lesser  yellowlegs 

Pectoral  sandpiper 

Baird ' s  sandpiper 

Least  sandpiper 

Dunlin 

Long-billed  dowitcher 

Stilt  sandpiper 

Western  sandpiper 

Marbled  godwit 

Sanderling 
Avocets  &  Stilts 
American  avocet 

Black-necked  stilt 
Phalaropes 

Wilson's  phalarope 

Northern  phalarope 
Gulls  &  Terns 
Herring  gull 

California  gull 

Ring-billed  gull 


Charadrius  vociferus 
Eupoda  montana 
Plurialis  dominica 
Capella  gallinago 
Numenius  americanus 
Numenius  phaeopus 
Bartramia  longicauda 
Actitis  macularia 
Catoptrophorus  semipalmatus 
Totanus  melanoleucus 


Totanus    flauipes 

Erolia 

melanotos 

Erolia 

bairdii 

Erolia 

minutilla 

Erolia 

alpina 

Limnodromus  scolopaceus 
Micropalama 
Ereunetes  mauri 
Limosa  fedoa 
Crocethia  alba 
Recurvirostra  americana 
Himantopus  mexicanus 
Steganopus  tricolor 
Lobipes  lobatus 
Larus  argentatus 
Larus  £alifornicus 
Larus  delawarensis 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


Bonaparte's  gull 

Foster's  tern 

Least  tern 

Caspian  tern 

Black  tern 
Pigeons  &  Doves 

Band-tailed  pigeon 

Rock  dove 

White-winged  dove 

Mourning  dove 

Spotted  dove 

Ground  dove 

Inca  dove 
Cuckoos  &  Roadrunners 
Yellow-billed  cuckoo 

Roadrunner 

Owls 

Barn  owl 

Screech  owl 

Flammulated  owl 

Great  horned  owl 

Snowy  owl 

Pygmy  owl 

Burrowing  owl 

Long-eared  owl 

Short-eared  owl 

Saw-whet  owl 
Goatsuckers 

Whip-poor-will 

Poor-will 

Common  nighthawk 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Larus  Philadelphia 
Sterna  forester! 
Sterna  albif rons 
Hydroprogne  caspia 
Chilidonias  niger 
Columba  fasciata 
Columba  livia 


Zenaida  asiatica 
Zenaida  macroura 
Streptopelia  chinensis 
Columbigallina  passerina 
Scardafella  inca 
Coccyzus  americanus 
Geococcyx  californianus 

Tyto  alba 
Otus  asio 
Otus  flammeolus 
Bubo  virginianus 
Nyctea  scandiaca 
Glaucidium  gnoma 
Speotyto  cunicularia 
Asio  otus 
Asio  f lammeus 
Aegolius  acadicus 
Caprimulgus  vociferus 
Phalaenoptilus  nittallii 
Chordeiles  minor 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


Lesser  nighthawk 
Swifts 

Vaux's  swift 


White-throated  swift 
Hummingbirds 

Black-chinned  hummingbird 

Costa's  hummingbird 

Anna's  hummingbird 

Broad-tailed  hummingbird 

Rufous  hummingbird 

Allan's   hummingbird 

Calliope  hummingbird 
Kingfishers 

Belted  kingfishers 
Woodpeckers 

Yellow-shafted  flicker 

Red-shafted  flicker 

Gilded  flicker 

Gila  woodpecker 

Acorn's  woodpecker 

Lewis '  woodpecker 

Yellow-bellied  sapsucker 

Williamson's  sapsucker 

Hairy  woodpecker 

Downy  woodpecker 

Ladder-backed  woodpecker 

Nuttal's  woodpecker 

Arizona  woodpecker 
Tyrant  Flycatchers 
Eastern  kingbird 

Western  kingbird 

Cassin's  kingbird 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Chordeiles  actipennis 
Chaetura  vauxi 
Aeronautes  saxatalis 
Archilochus  alexandri 
Calypte  costae 
Calypte  anna 
Selasphorus  platycercus 
Selasphorus  rufus 
Selasphorus  sasin 
Stellula  calliope 
Megaceryle  alcyon 
Colaptes  auratus 
Colaptes  cater 
Colaptes  chrysoides 
Centurus  uropygialis 
Melanerpes  formicivorus 
Asyndesmus  lewis 
Sphyrapicus  varius 
Sphyrapicus  thyroideus 
Dendrocopos  villosus 
Dendrocopos  pubescens 
Dendrocopos  scalaris 
Dendrocopos  nuttalii 
Dendrocopos  arizonae 
Tyrannus  tyrannus 
Tyrannus  verticalis 
Tyrannus  vociferans 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 

S  —  Summer  resident 

W  —  Winter  resident 

T  —  Transient  or  migrant 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Scissor-tailed  flycatcher  Muscivora  forf icata 
Wied's  crested  flycatcher  Myiarchus  tyronnulus 


Ash-throated  flycatcher 
Olivaceous  flycatcher 
Black  phoebe 
Say's  phoebe 
Traill's  flycatcher 
Least  flycatcher 


Myiarchus  dinerascens 
Myiarchus  tuberculifer 
Sayornis  nigricans 
Sayornis  says 
Empidonax  trillii 
Empidonax  minimus 


Hammond 's-Ducky  flycatcher  Empidonax  hammondii 


Gray  flycatcher 
Western  flycatcher 
Western  Wood  pewee 
Olive-sided  flycatcher 

Vermillion  flycatcher 
Larks 

Horned  lark 
Swallows 

Violet-green  swallow 

Tree  swallow 

Bank  swallow 

Rough-winged  swallow 

Barn  swallow 

Cliff  swallow 

Purple  martin 
Jay,  Magpies  and  Crows 
Steller's  jay 

Scrub  jay 

Black-billed  magpie 

Common  raven 

Common  crow 


Empidonax  wrightii 
Empidonax  dif f icilis 
Contopus  sordidulus 
Nuttallornis  borealis 
Pyrocephalus  rubinus 
Eremophila  alpestris 
Tachycineta  thalassina 
Iridoprocne  bicolor 
Riparia  riparia 
Stelgdopteryx  fulicollis 
Hirundo  rustica 
Petrocholidon  pyrrhonota 
Progne  subis 
Cyanocitta  stelleri 
Aphelocoma  coerulescens 
Pica  pica 
Corvus  corax 
Corvus  brachyrhynchos 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Pinon  jay 

Clark's  nutcracker 
Chickadees  &  Titmice 
Mountain  chickadee 

Plain  titmouse 

Verdin 

Common  bushtit 
Nuthatches 


Gymnorhinus  cyanocophala 
Nucif raga  columbiana 
Parus  gambeli 
Parus  inornatus 
Auriparus  f laviceps 
Psaltriparus  minimus 


White-breasted  nuthatch  Sitta  carolinensis 


Red-breasted  nuthatch   Sitta  canadensis 


Pygmy  nuthatch 
Creepers 

Brown  creeper 
Wrentits 


Sitta  pygmaea 
Certhia  f amiliaris 
Chamaea  pasciata 


Wrentit 
Dippers 

Dipper  (Water  ousel)   Cinclus  mexicanus 
Wrens 


Troglodytes  aedon 
Troglodytes  troglodytes 
Thryomanes  bewickii 
Campy lorhynch us  brunneicapilli 


House  wren 

Winter  wren 

Bewick's  wren 

Cactus  wren 

Long-billed  marsh     Telmatodytes  palustris 

wren 

Canyon  wren  Catherpes  mexicanus 

Rock  wren  Salpinctes  obsoletus 

Mockingbirds  &  Thrashers 

Mockingbirds  Mimus  polyglottos 


Catbird 

Brown  thrasher 


Dumetella  carolinensis 


Toxostoma  rufum 


Bendire's  thrasher    Toxostoma  bendirei 
Curve-billed  thrasher  Toxostoma  curvirostre 
California  thrasher   Toxostoma  redivium 
LeConte's  thrasher    Toxostoma  locontei 
Crissal  thrasher      Toxostoma  dorsale 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


Sage  thrasher 
Thrushes 
Robin 

Varied  thrush 

Hermit  thrush 

Swainson's  thrush 

Veery 

Western  bluebird 

Mountain  bluebird 

Townsend's  solitaire 

Wood  thrush 
Gnatcatchers  &  Kinglets 
Blue-gray  gnatcatcher 

Black-tailed  gnat- 
catcher 
Golden- crowned  kinglet 

Ruby-crowned  kinglet 
Pipits 

Water  pipit 
Waxwings 

Bohemian  waxwing 

Cedar  waxwing 
Silky  Flycatchers 

Phainopepla 
Shrikes 

Northern  shrike 

Loggerhead  shrike 
Starlings 

Starling 
Vireos 

Hutton's  vireo 

Bell's  vireo 
Gray  vireo 
Solitary  vireo 
Warbling  vireo 
Yellow-throated  vireo 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Oreoscoptes  montanus 
Turdus  migratorius 
Ixoreus  nacvius 
Hylocichla  guttata 
Hylocichla  ustulata 
Hylocichla  f uscescens 
Sialia  mexicana 
Sialia  currucoides 
Myadestes  townsendi 
Hylocichla  mustelina 
Polioptila  caerulea 
Polioptila  melanura 

Regulus  satrapa 
Regulus  calendula 
Anthus  spinoletta 
Bombycilla  garrula 
Bombycilla  cedrorum 
Phainopepla  nitens 
Lanius  excubiton 
Lanius  lodovicianus 
Sturnus  vulgaris 
Vireo  huttoni 
Vireo  belli! 


Vireo 

vicinior 

Vireo 

solitarius 

Vireo 
Vireo 

gilvus 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


Warblers 

Black  and  white  warbler 

Tennessee  warbler 

Orange-crowned  warbler 

Nashville  warbler 

Virginia's  warbler 

Lucy's  warbler 

Myrtle  warbler 

Audubon's  warbler 

Black-throated  gray  warbler 

Townsend's  warbler 

Black-throated  green  warbler 

Hermit  warbler 

Grace's  warbler 

Blackpoll  warbler 

Ovenbird 

Northern  waterthrush 

MacGillivray 's  warbler 

Yellowthroat 

Yellow-breasted  chat 

Wilson's  warbler 

American  redstart 

Painted  redstart 

Worm-eating  warbler 

Parula  warbler 

Cerulean  warbler 

Hooded  warbler 
Weaver  Finches 
House  sparrow 


Mniotilta  varia 


Vermivora 

peregrina 
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Vermivora 
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Vermivora 

virginiae 

Vermivora 

luciae 

Dendroica 

coronata 

Dendroica 

auduboni 

Dendroica 

nigrescens 

Dendroica 

townsendi 

Dendroica 

virens 

Dendroica 

occidentalis 

Dendroica 

graciae 

Dendroica 

striata 

Seiurus   aurocapillus 

Seiurus  noveboracensis 

Oporonis   tolmiei 

Geothlypis   trichas 

Icteria  virens 

Wilsonia  pusilla 

Setophaga 

ruticilla 

Setophaga 

picta 

Helmitheros  vermivorus 
Parula  americana 
Dendroica  cerulep 
Wilsonia  citrina 
Passer  demesticus 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 

Meadow  Larks,  Blackbirds  & 
Western  meadowlark 

F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 

Orioles 

Sturnella  neglecta 

Xanthocephalus  xanthocephalus 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


American  goldfinch 
Lesser  goldfinch 
Lawrence's  goldfinch 
Red  crossbil 
Green-tailed  towhee 
Rufous-sided  towhee 
Brown  towhee 
Abert's  towhee 
Lark  bunting 
Savannah  sparrow 
Grasshopper  sparrow 
Baird's  sparrow 
Vesper  sparrow 
Lark  sparrow 
Cassin's  sparrow 
Black-throated  sparrow 
Sage  sparrow 
Slate-colored  junco 
Oregon  junco 
Grey-headed  junco 
Tree  sparrow 
Chipping  sparrow 
Brewer's  sparrow 
Black-chinned  sparrow 
Harris'  sparrow 
White-crowned  sparrow 
Golden-crowned  sparrow 


Spinus  tristis 

Spinus  psaltria 

Spinus  lawrencei 

Loxia  curvirostra 

Chlorura  chlorura 

Pipilo  erythrophthalmus 

Pipilo  fuscus 

Pipilo  alberti 

Calamospiza  melanocorys 
Passerculus  sandivichensis 
Ammodramus  savannarum 
Ammodramus  bairdii 
Pooecetes  gramineus 
Chondestes  grammacus 
Aimophila  cassinii 
Amphispiza  bellineate 
Amphispiza  belli 
Junco  hyemalis 

Junco  oreganus 

Junco  canicops 

Spizella  arborea 

Spizella  passerina 

Spizella  breweri 

Spizella  atrogularis 

Zonotrichia  querula 

Zonotrichia  leucophrys 

Zonotrichia  alricapilla 
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Birds  Found  Along  the  Kaiparowits  Transmission  System 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Season  of  Occurrence 

P  —  Permanent  resident 
S  —  Summer  resident 
W  —  Winter  resident 
T  —  Transient  or  migrant 


F=  Recent  Field  Studies- 
(by  Southern  California 
Edison  conducted 
during  the  summer 
of  1974.) 

L=  Review  of  Literature 


White-throated  sparrow  Zonotrichia  albicollis 

Fox  sparrow  Passerella  iliaca 

Lincoln's  sparrow  Melospiza  lincolnii 

Song  sparrow  Melospiza  georgiana 

Lapland  longspur  Calcarius  lapponicus 
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APPENDIX  11-20 


Mammals  Found  Along  the  Proposed  Kaiparowits  Transmission  System 


A-455 


APPENDIX  II-  20 
Wildlife 

Mammals  found  along  the  proposed  Kaiparowits  transmission  system 


Review  of  Literature 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Pouched  Mammals 


Virginia  opossum 


Insect  Eaters 


Shrews 


Masked  shrew 
Merriam  shrew 
Vagrant  shrew 
Dusky  shrew 
Ornate  shrew 
Dwarf  shrew 
Northern  water  shrew 
Grey  shrew 


Moles 


California  mole 


Bats 


Leafnose  bat 
Little  brown  myotis 
Yuma  myotis 
Cave  Myotis 
Arizona  myotis 
Long-eared  myotis 
Fringed  myotis 
California  myotis 
Small-footed  myotis 


Didelphis  ma rsupialis 


Sorex 

cinereus 

Sorex 

merriami 

Sorex 

vagrans 

Sorex 

obscurus 

Sorex 

ornatus 

Sorex 

nanus 

Sorex 

palustris 

Notiosorex  crawfordl 


Scapanus   latimanus 

Macrotus   californicus 

Myotis 

lucifugus 

Myotis 

yumanensis 

Myotis 

velifer 
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occultus 
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evotis 
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thysanodes 
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Vegetative  types  as  shown  on 


Mammals  found  along  the  proposed  Kaiparowits 
transmission  system 


F  »  Recent  field  studies  by 
California.   Edison 

X  -  Review  of  Literature 


Flesh-eaters 
Bears 

Black  bear 

Racoons 
Racoon 


Ursus  amertcanus 
Procyon  lotor 


Rinqtai 1 
Ringtai 1 

River  Otter; 

Weasel,  badger,  and  skunks 


Bassariscus  astutus 


Longtai 1  weasel 
River  otter; 
Badger 

Spotted  skunk 
Striped  skunk 
Hognose  skunk 

Dogs,  Foxes 
Coyote 
Red  fox 
Kit  fox 
Gray  fox 


Mustela  frenata 
Lutra  canadensis 
Taxidea  taxus 

Spi logale  putorius 
Mephitus  mephitis 
Conepatus  leucontus 


Canis  latrans 
Vulpes  fulva 
Vulpes  mac  rot  is 
Urocyon  cineroargentus 
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Vegetative  types  as  shown  on 


Mammals  found  along  the  proposed  Kaiparowits 
transmission  system 


X  «  Review  of  Literature 


Bats  continued 

Si  1 ver-hal red  bat 
Western  pipistrel 
Big  brown  bat 
Red  bat 
Hoary  bat 

Western  yel low  bat 
Spotted  bat 

Western  big-eared  bat 
Pallid  bat 

Mexican  freetail  bat 
Pocketed  freetail  bat 
Big  f reetai I  bat 


Lasionycterls   noctlvaqans 

Pipistrellus  hesperus 

Eptesicus   fuscus 

Lasiurus 

boreal  is 

Lasiurus 

cine  reus 

Lasiurus   eqa 
Euderma  maculata 

Plecotus 

townsendi 

Antrozous   pallidus 

Tadarida 

brasi 1 iensls 

Tadarida 

femo rosacea 

Tadarida 

molossa 

Mammals  found  along  the  proposed  Kaiparowits 
transmission  system 
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Recent  field  studies  by 
Cal ifornla.  Edison 


X  ■  Review  of  Literature 


Gnawing  Mammals 

Squi  rrels 

Whltetail  prairie  dog     Cynomys  qunnlsonl 
California  ground  squirrel   Ci  tel  lus  beecheyl 
Rock  squirrel  Cltellus   variegatus 

Townsend  ground  squirrel   Ci  tel lus  townsendi 
Spotted  ground  squirrel    Ci  tel lus  spi losoma 
Round  tall  ground  squirrel  Citellus  tereticaudus 
Golden-mantled  squirrel    C  i  te  I  lus  lateral  is 
Yuma  antelope  squirrel   Ammospennophi  lus  harrisl 
Whitetail  antelope  squirrel   Amnospermophi lus 

Uintah  ^Tjfa?   

Least  chipmunk  Eutamias  minimus 

CI  if f  chipmunk 

Merriam  chipmunk 

Uinta  chipmunk 

Panamlnt  chipmunk         Eutamias  panami nt inus 

Lodgepole  chipmunk        Eutamias  specious 


Eutamias  dorsalis 
Eutamias  merriaml 
Eutamias  unibrinus 


Charleston  mountain  chipmunk  Eutamias  palmerl 
Western  gray  squirrel     Sclurus  grlseus 
Tassel-eared  squirrel     Sciurus  aberti 
Red  squirrel  Tamiasciurus  hudsonlcus 

Northern  flying  squirrel   Glaucomys  sabrlas 
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Mammals  found  along  the  proposed  Kaiparowits 
transmission  system 


F  -  Recent  field  studies  by  California. 
Edison 


X  =  Review  of  Literature 


Pocket  gophers 

Valley  pocket  gopher       Thamomys  bottae 
Pocket  Mice,  Kangaroo  Mice  and 
Kangaroo  Rats 

Silky  pocket  mouse 

Apache  pocket  mouse 

Little  pocket  mouse 

Arizona  pocket  mouse 

Great  Basin  pocket  mouse 

Desert  pocket  mouse     Perognathus  pencillatus 

Rock  pocket  mouse       Perognathus  intermedius 

San  Diego  pocket  mouse  Perognathus  fallax 

California  pocket  mouse  Perognathus  californicus 


Perognathus  flavus 
Perognathus  apache 
Perognathus  longimembrls 
Perognathus  amplus 
Perognathus  parvus 


Spiny  pocket  mouse 
Longtai I  pocket  mouse 
Bailey  pocket  mouse 
Dark  kangaroo  mouse 
Pale  kangaroo  mouse 
Panamint  kangaroo  rat 
Stephen  kangaroo  rat 
Ord  kangaroo  rat 


Perognathus  spinatus 
Perognathus  formosus 
Perognathus  bai leyi 
Microd iposops  megacephalus 
Microdiposops  pallidus 
Dipodoniys  panamintinus 
Dipodomys  Stephens i 
Dipodomys  ordi 
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Vegetative  types  as  shown  on 
Vegetative  Community  Map 


(continued) 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Mammals  found  along  the  proposed  Kaiparowits 
transmission  system 


mice  and  rats,  continued 


Pacific  kangaroo  rat 
Desert  kangaroo  rat 
Merriam  kangaroo  rat 

Beaver 

Beaver 


Dipodomys  aqltls 
Dipodomys  desertl 
Dipodomys  merriaml 


Castor  canadensis 


Mice,  rats,  voles,  porcupine 


Western  harvest  mouse 

Cactus  mouse 

Cal ifornia  mouse 

Canyon  mouse 

Brush  mouse 

Whitefooted  mouse 

Pinyon  mouse 

Deer  mouse 

Northern  grasshopper  mouse  Onychomys  leucogaster 

Southern  grasshopper  mouse  Onychomys  torridus 

Whltethroat  woodrat       Neotoma  a  lb  I  qui  a 

Desert  woodrat  Neotoma  lepida 

Stephens  woodrat  Neotoma  Stephens i 

Mexican  woodrat  Neotoma  mexicana 


Re  I throdontomys 
mega lotTs 

Peromyscus  eremlcus 
Peromyscus  californleus 
Peromyscus  crinitus 
Peromyscus  boy  lei 
Peromyscus  leucopus 
Peromyscus  truei 
Peromyscus  maniculatus 
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Mammals  found  along  the  proposed  Kaiparowits 
transmission  system 


F  «■  Recent  field  studies  by  California. 
Edison 

X  ■  Review  of  Literature 


Mice,  rats,  voles,  porcupine 


Vegetative  types  as  shown  on 
Vegetative  Community  Map 


Dusky-footed  woodrat 
Bushytailed  woodrat 
Mountain  vole 
Cal i  fornia  vole 
Longtai I  vole 
Muskrat 
Mexican  vole 
House  mouse 
Porcupine 

Hare  and  rabbits 

Blacktail  jackrabblt 
Eastern  cottontai 1 
Mountain  cottontail 
Desert  cottontail 
Brush  rabbit 


Neotoma  fuscipes 
Neotoma  cinerea 
Microtus  montanus 
Microtus  californicus 
Microtus  longicaudus 
Ondatra  zibethica 
Microtus  Mexicanus 
Mus  musculus 
Erethizon  dorsatum 


Lepus  cal i  fornicus 
Sylvilaqus  floridanus 
Syl vi lagus  muttal i 
Sylvilaqus  auduboni 
Sylvilaqus  bachmani 
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Mammals  found  along  the  proposed  Kaiparowits 
transmission  system 
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Endangered,  Threatened  and  Protected  Wildlife  Species 
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APPENDIX  II  -  21 


Wildlife 


Endangered,  threatened  and  protected  wildlife  species  found  along  the 
proposed  transmission  system 


Species 

Mammals 

Spotted  bat 

(Euderma  maculata) 


Location 


Status3        Source  of  Statusb 


Rare  along  entire  route   Threatened-US 


Ringtail  Along  streams  with  rocks   Protected- 

(Bassariscus  astutus)  California 


Blackfooted  ferret 
( Mustela  nigripes ) 

River  otter 

(Lutra  canadensis ) 

Kit  fox 

(Vulpes  macrotis) 

Gray  squirrel 
(Sciurus  spp.) 

Red  Squirrel 

(Tamiasciurus  spp. ) 

Flying  squirrel 
(Glaurotnys  spp.) 

Utah  prairie  dog 

(Cynomys  parvidens) 


Navaho  Indian  Reservation  Endangered-US 

Along  Colorado  River       Protected- 

Arizona 

Throughout  desert  areas    Protected- 

Nevada 


Ponderosa  pine 
Ponderosa  pine 
Ponderosa  pine 
Garfield  County,  Utah 


Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Endangered-US 


Stephen's  kangaroo       San  Jacinto,  California    Rare-California 
rat  (Dipodomys  stephensi) 

Porcupine  Along  entire  line 

(Erethiaon  dorsatum) 


Bighorn  sheep 

(Ovis  canadensis) 


Southern  Mountains, 
California 


Protected- 
Arizona 

Protected- 
Calif ornia 


Birds 

White  pelican  Along  Colorado  River 

(Pelecanus  ergthrorhynchos  ) 


White-faced  ibis 
(Plegadis  chihi) 


Along  Colorado  River 


Protected-  5 

Nevada 

Status  undetermined-  2 
US 


A-463 


Endangered,  threatened  and  protected  species  found  along  the  proposed 
transmission  system   (continued) 


Species 


Location 


Brown  Pelican  Along  Colorado  River 

(Pelecanus  occidentalis) 


Turkey  vulture 
(Cathartes  aura) 

Goshawk 

(Accip  iter  gentilis) 

Sharp-shinned  hawk 
(Accipiter  striatus) 

Cooper's  hawk 

(Accipiter  cooperi) 

Red-tailed  hawk 

(Buteo  jamaicensis) 

Swainson's  hawk 
(Buteo  swainsoni) 

Rough-legged  hawk 
(Buteo  lagopus) 

Ferruginous  hawk 
(Bureo  regalis) 

Harris'  hawk 

(Parrabuteo  unicinctus) 

Marsh  hawk 

(Circus  cyaneus) 

Golden  eagle 

(Aquila  chrysaetos) 

Northern  bald  eagle 


Along  entire  route 

Along  streams  and 
aspen  groves 

Along  streams  and 
aspen  groves 

Along  streams  and 
aspen  groves 

Along  entire  route 

Along  entire  route 
Along  entire  route 
Along  entire  route 
Along  entire  route 


Along  meadow  and 
wet  areas 

Along  entire  route 


Along  entire  route 


(Haliaeetus  leucocephalus) 


Southern  bald  eagle 
( Ha 1 iaeet us  leuco- 


Southern  California 
southern  Arizona,  and 


cephalus  leucocephalus)  southern  Nevada 


Osprey 

(Pandion  haliaetus) 

Prairie  falcon 

(Falco  mexicanus) 

Peregrine  falcon 
(Falco  peregrinus) 


Along  Colorado  River 
Along  entire  route 
Along  entire  route 
A- 464 


Status 


Source  of  Status 


Endangered-US 


Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Protected- 

Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Status   undeter- 
mined-US 

Protected- 
Nevada 

Protected- 
Nevada 

Protected-US 


Protected-US 


Endangered-& 
Protected-US 


Status  undeter- 
mined 

Threatened-US 


Endangered-US 


Endangered,  threatened  and  protected  species  found  along  the  proposed 
transmission  system   (continued) 


Species 

American  kestrel 
(Falco  sparverius) 

Sandhill  cranes 
(Grus  canadensis) 


Mountain  doves 
(Eupoda  montana) 


Location 


Along  entire  route 


Along  meadows 
Central  California 


Central  California 


Status 


Source  of  Status 


California  yellow-billed         California 
cuckoo  (Coccyzus  americanus  occidentalis) 

Roadrunner  Along  entire  route 

(Geococcyx  calif ornianus) 


Barn  owl 

(Tyto  alba) 

Great  horned  owl 
(Bubo  virginianus) 

Burrowing  owl 

( Speoyto  cunicularia) 

Long- -eared  owl 
(Asio  otus) 

Short-eared  owl 
(Asio  flammeus) 

Nighthawk 

(Chordeiles  spp.) 

Belted  kingfisher 
(Megaceryle  alcyon) 


Along  entire  route 
Along  entire  route 
Along  entire  route 
Along  entire  route 
Along  entire  route 
Along  entire  route 
Along  water 


Protected 

5 

Nevada 

Protected- 

4 

California 

Endangered- 

3 

Arizona 

Endangered- 

3 

Arizona 

Belding's  savannah  sparrow 
(Passerculus  sandwichensis 
subsp. ) 


Grassland-*- 
California 


Rare-California  4 


Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Protected- 
Nevada 

Endangered- 
California 


Amphibians 

Vegas  Valley  leopard     Vegas  Valley,  Nevada 
frog  (Rana  pipiens  fisheri) 


Threatened-US 


A-465 


Endangered,  threatened  and  protected  species  found  along  the  proposed  trans- 
mission system  (continued) 


Species 

Reptiles 

Desert  tortoise 

(Gopherus  agassizi) 


Location 


Sonoran  and  Mohave 
deserts 


Status 


Source  of  Status 


Gila  monster  Sonoran  and  Mohave 

(Heloderma  suspectum)      deserts 

Fishes 

Virgin  spinedace  Virgin  River,  Nevada 

(Lepidomeda  molliopinis) 


Moapa  dace 

(Moapa  coriaces) 


Muddy  River,  Nevada 


Woundfin  Virgin  &  Muddy  Rivers, 
(Plagopterus  argentissimus)      Nevada 

Colorado  River  squawfish  Colorado  River 
(Ptychocheilus  lucius) 

Gila  topminnow  Verde  and  Agua  Fria 
(Poeciliopsis  occiden-    Rivers,  Arizona 
talis  occidentalis) 


Protected 

Arizona,  Cali- 
fornia, Nevada 

Status  undeter- 
mined -  US 


Protected- 

Nevada 

Endangered-US 
Endangered-US 
Endangered-US 
Endangered-US 


3,4,5 


aDefinition  of  Status 

Endangered  Species:   "Those  species  in  danger  of  extinction  throughout  all  or  a 
significant  portion  of  their  range"  (Source  //l) . 

Threatened  Species:   "Those  species  which  are  likely  to  become  endangered 
within  the  foreseeable  future  throughout  all  or  a  significant  portion  of  their 
range"  (Source  #1) . 

Rare:   A  rare  species  is  one  that  although  not  presently  threatened  with 
extinction  is  in  such  small  numbers  throughout  its  range  that  it  may  be 
endangered  if  its  environment  is  adversely  affected. 

Protected:   An  animal  which  may  not  be  taken  in  any  way,  shape,  or  form. 


A-466 


Sources  of  Status 

1.  United  States  list  of  Endangered  Fauna,  May  1974.   U.S.  Department  of  Interior. 

2.  Threatened  Wildlife  of  the  United  States.   1973.   U.S.  Department  of  Interior. 

3.  Arizona  Game  and  Fish  Laws,  ARS  Title  17. 

4.  California  Department  of  Fish  and  Game  Regulations,  pursuant  to  Section  217, 
Fish  and  Game  Code. 

5.  State  of  Nevada,  Board  of  Fish  and  Game  Commissioners,  general  regulation  No.  1, 
Amendment  No.  5. 

6.  Utah  State  Division  of  Wildlife  Resources,  Wildlife  Resources  Code  of  Utah. 

7.  Bald  Eagle  Act  as  amended. 

8.  1  and  7  above. 
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Invertebrates  Found  Along  the  Proposed 
Kaiparowits  Transmission  System 
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APPENDIX  II  -  23 
Wildlife 


Rpptiles  and  Amphibians  Found  Along  the  Proposed  Kaiparowits  Transmission  System 


Basis  for  Listing: 


Common  Name 


F  =  Recent  Field  Studies 
L  =  Review  of  Literature 


Scientific  Name 


Amphibians 
Salamanders 
Tiger  salamander 

California  newt 

Ensatina 

Pacific  slender  salamander 


Ambystoma  tigrinum 
Taricha  toroso 
Ensatina  eschecholtzi 
Batrachoseps  pacificus 


California  slender  salamander    Batrachoseps  attenuatus 
Toads 


Western  spadefoot  toad 
Great  Basin  spadefoot  toad 


Scaphiopus  hammondi 
Scaphiopus  intermountanus 


States  Inhabited 
by  Species  Along 
Proposed  Route 
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Reptiles  and  amphibians  found 


along  the  proposed  Kaiparowits  transmission  system 
(continued) 


Common  Name 


Toads  continued 
Western  toad 

Woodhouse's  toad 

Southwestern  toad 

Red-spotted  toad 

Great  Plains  toad 
Frogs 

CHorus   frog 

Canyon  treefrog 

Pacific  treefrog 

Red-legged  frog 

Leopard  frog 

Vegas  Valley  leopard  frog 


Scientific  Name 


Bufo 
Bufo 

boreas 
woodhousei 

Bufo 

microscaphus 

Bufo 

punctatus 

Bufo 

cognatus 

''seudacris  triseriata 

Hyla  arenicolor 

Hyla  regilla 

Ran a  aurora 

Ran a  pipiens 

Ran a  pipiens  fisheri 


States  Inhabited 
by  Species  Along 
Proposed  Route 
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Reptiles  and  amphibians  found  along  the  proposed  Kaiparowits  transmission  system 

(continued) 


Common  Name 


Frogs  continued 

Bullfrog 
Reptiles 

Desert  tortoise 
Lizards 

Banded  gecko 

Desert  iguana 

Chuckwalla 

Lesser  earless  lizard 

Zebra-tailed  lizard 

Coachella  valley  fringe-toed 

lizard 
Mojave  fringe-toed  lizard 

Col lard  lizard 

Leopard  lizard 


Scientific  Name 


Rana  catesbeiana 


Gopherus 

agassizi 

Coleonyx 

variegatus 

Dipsosaurus   dorsalis 

Sauromalus  obesus 

Ho  lb  rook 

La  maculata 

Callisaurus  draconoides 

Lima  inornata 
Lima  scoparia 
Crotaphytus  collaris 
Crotaphytus  wislizeni 


States  Inhabited 
by  Species  Along 
Proposed  Route 
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Reptiles  and  amphibians  found  along  the  proposed  Kaiparowits  transmission  system 

(continued) 

Common  Name  Scientific  Name 


Lizards   continued 

Desert  spiny  lizard 

Granite  spiny   lizard 

Western  fence  lizard 

Eastern  fence  lizard 

Sagebrush   lizard 

Side-blotched  uta 

Long-tailed  brush   lizard 

Coast  horned  lizard 

Desert  horned  lizard 

Short-horned  lizard 

Flat-tailed  horned  lizard 


Scelop' 


orus  maeister 


Sceloporus 

orcutti 

Sceloporus 

occidentalis 

Sceloporus 

undulatus 

Sceloporus 

graciosus 

Uta  stansb 

jriana 

Urosaurus 

grociosus 

Phrynosoma 

coronatum 

Phrynosoma 

platyrhinos 

Phrynosoma  douglassii 
Phrynosoma  m'calli 


States  Inhabited 
by  Species  Along 
Proposed  Route 
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Reptiles  and  amphibians  found  along  the  proposed  Kaiparowits  transmission  systen 

(continued) 


States  Inhabited 
by  Species  Along 
Proposed  Route 


Common  Name 


Lizards  continued 

Granite  night  lizard 

Desert  night  lizard 

Western  skink 

Gilbert's   skink 

Orange-throated  whiptail 

Plateau  whiptail 

Western  whiptail 

Southern  alligator  lizard 

Gila  monster 
Snakes 

Western  blind  snake 

Rosy  boa 


Scientific  Name 


Xantusia  henshawl 
Xantusia  vigilis 
Eumeces  skiltonianus 
Eumeces  gilberti 
Cnemidophorus  hyperythrus 
Cnemidophorus  velax 
Cnemidophorus  tigris 
Gerrhonotus  multicarinatus 
Heloderma  suspectum 
Leptotyphlops  humilis 
Lichanura  trivirgata 
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Reptiles  and  amphibians  found  along  the  proposed  Kaiparowits  transmission  system 

(continued) 


States  I 
by  Speci 


Common  Name 


Snakes   continued 
Ringneck 

Spotted  leaf-nosed  snake 

Racer 

Coachwhip 

Striped  racer 

Striped  whipsnake 

Western  patch-nosed  snake 

Glossy  snake 

Gopher  snake 

Common  kingsnake 


Scientific  Name 


Diadophis  punctatus 
Phyllorhynchus  decurtatus 
Coluber  constrictor 


Masticophis   fl age  11  urn 
Masticophis   lateralis 
Masticophis   taeniatus 
Salvadora  hexalepis 
Arizona  elegans 
Pituophis  melanoleucus 
Lamp ro pel tis   getulas 
California  mountain  kingsnake         Lampropeltis   zonata 
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Reptiles  and  amphibians  found  along  the  proposed  Kaiparowits  transmission  system 

(continued) 


States  Inhabited 
by  Species  Along 
Proposed  Route 


Common  Name 


Snakes  continued 
Long-nosed  snake 

Western  garter 

Western  aquatic  garter  snake 

Black-necked  garter  snake 

Western  ground  snake 

Western  shovel-nosed  snake 

Western  black-headed  snake 

California  lyre  snake 

Sonora  lyre  snake 

Night  snake 

Western  diamond  back  rattle- 
snake 


Scientific  Name 


Rhinochailus  lecontei 
Thamnophis  elegans 
Thanmophis  couch i 
Thamnophis  crystops 
Sonora  semianulata 
Chionactis  occipitalis 
Tantilla  planiceps 
Trimorphodon  vanderburghi 
Trimorphodon  lambda 
llypsiglena  torquata 
Crotalus  atrox 
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Reptiles  and  amphibians  found  along  the  proposed  Kaiparowits  transmission  system 

(continued) 


Common  Name 


Snakes  continued 

Red  diamond  rattlesnake 

Speckled  rattlesnake 

Sidewinder 

Western  rattlesnake 

Mohave  rattlesnake 


Scientific  Name 


Crotalus  ruber 


Crotalus  mitchelli 


Crotalus  cerastes 


Crotalus  viridus 


Crotalus  scutulatus 


States  Inhabited 
by  Species  Along 
Proposed  Route 
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Fishes  Found  Along  the  Proposed  Kaiparowits  Transmission  System 
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Archaeological  Site  Descriptions 
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APPENDIX  II-  25 
Paleontological,  Archaeological,  and  Historical 

Kaiparowits  Plateau  impact  area 
Archaeological  site  descriptions 

Lithic  Scatter  Sites:   Thirteen  sites  exhibit  lithic  materials  which  include 
debitage,  chipped  and  ground  stone  implements,  and  projectile  points.   Six  sites 
display  debitage  associated  with  projectile  points  only.  Absence  of  ground  stone  on 
these  sites  suggests  that  hunting  was  predominant.   Seventeeen  sites  consisted  only 
of  debitage  and  unfacially  flaked  stone  tools.   Most  materials  are  waste  flakes, 
though  some  show  signs  of  casual  utilization.   These  sites,  it  would  seem,  were 
largely  centers  for  the  manufacture  of  stone  tools  which  were  subsequently  carried 
elsewhere  for  use. 

Ceramic  Scatter  Sites:   One  site,  a  sherd  scatter,  has  been  recorded  out- 
side the  proposed  plant  site  and  one  half  mile  radius  boundaries  in  an  area  of  antici- 
pated immediate  impact  (so  designated  by  virtue  of  the  anticipated  further  development 
of  the  Fourmile  Bench  aircraft  landing  strip) . 

Lithic  Ceramic  Scatter  Sites:  Two  sites,  recorded  on  the  proposed  plant 
site,  exhibited  associations  of  pottery  with  a  scatter  of  lithic  material  and  con- 
tained no  surface  indications  of  hearth. 

Lithic  Campsites:   Three  such  sites  were  recorded  on  the  proposed  plant 
site.   Two  more  sites  were  recorded  outside  the  proposed  plant  site  boundary.   This 
type  of  site  exhibits  surface  indications  of  hearths  in  association  with  a  scatter  of 
lithic  material. 

The  presence  of  hearths  on  these  sites  would  tend  to  support  the  idea  of 
their  use  as  temporary  habitations,  especially  where  architectural  features  were 
noted. 

Rockshelter /Habitation  Sites:   Cultural  deposits  were  not  found  in  any 
rockshelters  on  the  proposed  plant  site.   One  site,  100  yards  in  diameter,  showing 
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heavy  concentrations  of  exposed  cultural  deposits  and  inferrentially  buried  continuous 
deposits  of  lithic  debitage,  sherds,  and  stone  tools,  and  possible  architectural 
units,  perhaps  including  domestic  houses  was  recorded.  This  site  represents  the 
most  significant  single  archaeological  resource  located  in  the  Fourmile  Bench 
locality.   Based  on  present  knowledge,  this  site  is  of  major  significance  considering 
all  other  remains  located  and  studied  to  date. 

Masonry  Sites:   One  such  site  was  identified  on  the  proposed  plant  site. 
It  consists  of  a  one-unit  structure,  probably  utilized  for  storage.   The  fact  that 
the  site  is  inaccessible  without  special  equipment  precluded  any  investigation  of 
its  contents. 

No  historic  sites  dating  prior  to  1950  were  found  on  the  plant  site  or 
adjacent  area. 
Coal  mine  site  and  adjacent  area 

Lithic  Scatter  Sites:   Eighteen  sites  were  recorded  within  the  proposed 
coal  mine  area.   Two  additional  sites  were  in  adjacent  sections.   Of  these,  nineteen 
were  characterized  by  the  presence  of  only  flaked  stone  tools.   One  site  displayed 
an  association  of  ground  stone  with  flaked  stone  artifacts. 

Lithic/Ceramic  Scatter  Sites:   One  site  of  this  class  was  in  an  area 
adjacent  to  the  proposed  coal  mine  site.   It  was  characterized  by  an  association 
of  debitage  with  a  limited  number  of  sherds,  apparently  from  a  single  vessel. 

Lithic  Campsites:   Five  campsites  of  this  nature  are  in  the  proposed  coal 
mine  area.   Two  have  hearths  associated  with  ground  and  flaked  stone  tools.   The 
remaining  sites  have  hearths  and  flaked  stone  tools  only. 

Rockshelter  Sites:   Two  rockshelter  complexes  with  associated  cultural 
material  were  present  in  the  proposed  coal  mine  site.   An  additional  shelter  with 
cultural  material  was  found  in  an  adjacent  section. 

Historic  Sites:   An  historic  site  consisting  of  a  tent  foundation  and 
associated  juniper  and  brush  corrals  is  located  within  the  proposed  coal  mine  site. 
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Artifacts  associated  with  this  site  suggest  it  to  be  a  product  of  modern 
sheep  herding  activity. 
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ILLUSTRATION  1 


Percentage  Distribution  of  Archaeological  Site  Types 
on  Proposed  Nipple  Bench  Plant  Site 
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APPENDIX  II  -  26 

Archaeological  Site  Photographs 
Transmission  System,  Mohave  to  Serrano  Route 
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Archaeological  Site  Photographs 


ILLUSTRATION  1 

Structure  ring,  archaeological  site  K-l , 
Little  Paiute  Mountains,  California 


ILLUSTRATION  2 


Aerial  view  of  archaeological  site  K-l 
Little  Paiute  Mountains-Ward  Valley, 
California,  showing  old  fan  remnants 
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Archaeological  Site  Photographs  (continued) 


4§**  %. 
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ILLUSTRATION  3 

General  view  northwest  of  archaeological  site 
CA-Riv-399,  San  Jacinto  Valley,  California 


ILLUSTRATION  4 

Bedrock  mortar  feature  at  CA-Riv-399 
San  Jacinto  Valley,  California 
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APPENDIX  III-l 


Air  Quality 


Position  of  Utah  Air  Conservation  Committee  on  Proposed 
Emission  Controls  for  the  Kaiparowits  Power  Plant 
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STATE  OF  UTAH-DEPARTMENT  OF  SOCIAL  SERVICES 


CALVIN  L.  HAMPTON 
Governor 


PAUL  S    ROSE 
Executive  Director 


MAN  i.  OLSEN,  M.D.,  M.P.H. 
Director  of  Health 


DIVISION  OF  HEALTH 

44  MEDICAL  DRIVE 

SALT  LAKE  CITY,  UTAH  84113 

AREA  CODE  801 


533-6108 
December  1 ,   1975 


Board  of  Health 
Air  Conservation  Committee 
Health  Facilities  Council 
Medical  Examiner  Committee 
Nursing  Home  Advisory  Council 
Water  Pollution  Committee 


BUREAU  OF  ENVIRONMENTAL  HEALTH 
72  East  4th  South 
Salt  Lake  City,  Utah 


Mr.  Paul  L.  Howard 

State  Director 

United  States  Department  of  the  Interior 

Bureau  of  Land  Management 

Utah  State  Office 

P.  0.  Box  11505 

Salt  Lake  City,  Utah  84147 

Dear  Mr.  Howard: 

The  following  information  is  in  answer  to  your  letter  of  November 
24,  1975,  concerning  emissions  control  from  the  proposed  Kaiparowits 
plant: 

1.  On  November  Is,  1974,  concept  approval  was  granted  for  the 
construction  of  the  Kaiparowits  plant.  Concept  approval  for  any 
proposal  may  be  granted  only  if  our  review  of  the  data  submitted  plus 
other  information  available  to  us  indicate  that  technology  is  available 
to  control  emissions  from  the  proposed  installation  sufficiently  to  meet 
all  State  requirements.  Following  this,  each  stage  of  construction  that 
presents  a  potential  air  pollution  source  or  which  contains  air  pollution 
control  equipment  must  be  individually  reviewed  and  approved  to  insure 
that  the  control  technology  the  company  elects  to  use  will  indeed  result 
in  meeting  our  requirements. 

The  Kaiparowits'  proposal  received  concept  approval  on  the  basis 
of  submitted  specifications  which  included  controls:  99.5%  for  particu- 
late, 90%  for  S0x  and  30%  for  N02. 

At  the  present  time,  to  the  best  of  our  knowledge,  these  represent 
the  maximum  controls  technically  feasible,  thus  would  meet  the  State  Air 
Quality  Regulation  1.3.  (As  a  matter  of  fact,  we  are  not  convinced  that 
the  presently  available  technology  will  reliably  achieve  90%  removal  of 
SO  from  power  plant  stack  gases;  however,  we  anticipate  that  the  technology 
will  be  sufficiently  improved  to  do  so  by  the  time  it  is  needed  for 
Kaiparowits. ) 
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Paul  L.  Howard 
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If  more  effective  technology  has  been  developed  by  the  time  of 
installation,  and  it  is  deemed  feasible  and  reasonable,  more  stringent 
controls  could  be  required. 

2.  The  regulations  provide  for  equipment  failure  or  malfunction. 
In  both  Sections  2.2.6(b)  (Visible  Emissions)  and  2.5,3  (Emissions  of 
Sulfur  Compounds),  reporting  procedures  are  specified  and  the  decision 
as  to  occurrence  of  a  violation  will  be  made  on  each  incident. 
Companies  submitting  reports  of  such  incidents  considered  unacceptable 
are  subject  to  penal ites  provided  in  the  law,  and/or  an  order  to  curtail 
or  cease  operations  until  the  situation  is  rectified. 

3.  Under  any  circumstances  (including  equipment  failure  or 
malfunction),  if  the  probability  develops  of  exceeding  either  the  ambient 
air  standards  or  the  applicable  episode  action  level  (Section  3.1),  the 
company  is  subject  to  an  order  to  curtail  operations  to  prevent  these 
values  from  being  exceeded. 


Sincerely, 


Grant  S.  Winn,  Ph.D. 

Executive  Secretary 

Utah  Air  Conservation  Committee 

GSW:bw 
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APPENDIX  III-2 

Air  Quality 
Field  Tracer  Plume  Simulation  Study 
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APPENDIX  III  -  2 

Air  Quality 
Kaiparowits  Plateau  impact  area 
Field  tracer  plume  simulation  study 

Oil  fog  simulation  trials  were  conducted  at  five  potential  sites  between 
November  9  and  17,  1973  (Spangler  et  al.  1973).   Sites  included  Fourmile  Bench 
(6,100  feet  MSL) ,  Horse  Flat  (5,900  feet  MSL) ,  Dry  Bench  (5,200  feet  MSL) ,  John 
Henry  Bench  (5,000  feet  MSL),  and  Nipple  Bench  (5,200  feet  MSL).   Meteorological 
observations  consisted  of  vertical  temperature  soundings  from  aircraft,  vertical 
wind  profiles  (pibals)  for  each  site  at  four  hour  intervals  between  0300  and 
1900  MST,  and  simultaneous  pibals  at  the  Page  airport. 

Smoke  releases  were  made  at  dawn,  mid-morning,  and  early  afternoon 
over  the  site  at  calculated  effective  stack  height. 

Three  smoke  release  days  were  under  neutral  to  moderately  stable  conditions 
(TVA  criteria).   One  smoke  release  day  was  under  stable  conditions.   During 
the  stable  condition  release,  the  plume  was  observed  to  move  in  a  straight  line 
toward  the  northeast  with  little  vertical  movement,  and  was  visible  for  20  miles 
downwind.   The  Fourmile  Bench  plume  followed  the  terrain  up  and  over  the  Kaiparowits 

Plateau  and  then  descended  into  the  valley  north  of  the  plateau  where  it  rapidly 
dispersed.   Ten  smoke  releases  were  made  over  Fourmile  Bench  and  twenty  releases 
were  made  during  the  entire  study. 

During  May  1974,  studies  were  conducted  including  oil  fog-FP  tracer 
releases  (Spangler  et  al.,  1974).   Ten  tracer  releases  were  made,  seven  at  Fourmile 

Bench  and  three  at  Nipple  Bench.   Oil  fog  was  released  simultaneously  with  the 
FP  tracer  releases  at  calculated  effective  stack  height  for  quantitive  dispersion 
evaluations  and  air -mass  flow  visualization.   Turbulence  data  were  gathered 
on  one  Fourmile  Bench  flight  and  three  Nipple  Bench  flights.   At  the  beginning 
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of  each  flight,  a  vertical  temperature  and  turbulence  sounding  was  usually  taken. 
All  tracer  releases  at  Fourmile  Bench  were  made  during  neutral  (Category  D) 
stability  conditions. 

The  November  studies  indicated  that  atmospheric  turbulence  intensities 
varied  from  light  to  moderate.   Generally,  lowest  turbulence  values  were  found 
during  early  morning  hours,  increasing  in  intensity  during  the  day.   Comparison 
with  other  sites  in  the  area  strongly  suggested  that  turbulence  levels  at  plume 
altitude  were  consistently  stronger  over  Fourmile  Bench  than  over  the  other 
locations. 

For  air  mass  stability  conditions  classified  as  neutral  (Pasquill  D) 
over  flat  terrain,  the  observed  dispersion  characteristics  at  Fourmile  Bench 
varied  between  those  expected  for  slightly  unstable  (Pasquill  C)  to  very  unstable 
(Pasquill  A)  atmospheric  conditions.   For  a  slightly  stable  air  mass  (Pasquill  E) , 
the  observed  dispersion  characteristics  were  close  to  slightly  unstable  (Pas- 
quill C) . 

Visual  and  quantitative  measurements  of  smoke  tracer  plumes  indicated 
that  stack  effluents  emitted  from  the  Fourmile  Bench  site  should  not  encounter 
adverse  dispersion  effects  while  being  transported  to  the  north  and  northeast. 

Terrain  induced  turbulence  will  result  in  significantly  faster  dilution 
of  stack  effluents  than  was  predicted  with  standard  dispersion  parameters  ap- 
plicable for  flat  terrain. 

Fluorescent  particle  tracer  impact,  when  equated  to  equivalent  hourly 
or  three-hour  SO2  concentrations,  was  less  than  0.02  ppm  SO2  for  slightly  stable 
and  most  neutral  and  looping  plume  conditions.   During  one  of  the  tracer  releases, 
the  maximum  one-hour  equivalent  SO2  concentration  was  less  than  0.02  ppm  from  a 
looping  plume  condition.  Maximum  SO2  concentration  was  less  than  0.03  ppm  under 
slightly  stable,  coning  and  looping  plume  conditions. 
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Visual  tracking  of  oil  fog  plume  confirmed  the  general  areas  of  potential 
impact  indicated  by  FP  tracer  patterns. 

Aerial  plume  measurements  made  under  predominately  neutral  conditions 
showed  that  relative  plume  centerline  values  were  consistent  or  lower  than  values 
predicted  with  the  Gaussian  Plume  Model. 

Analysis  of  wind  measurements  taken  simultaneously  at  the  Page  airport 
and  Fourmile  Bench  showed  a  relatively  good  correlation  between  the  two  at  expected 
plume  altitude,  with  the  best  correlation  occuring  during  afternoon  hours. 
Recognizing  certain  constraints  such  as  low  pressure  systems,  low-level  drainage 
winds  at  Page,  passage  of  fronts,  etc.,  Page  Airport  pibal  winds  could  be  used 
to  typify  plume  transport  over  Fourmile  Bench. 
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APPENDIX  III-3 


Air  Quality 


Model  Simulation  of  Potential  Air  Quality  Impact 
of  the  Kaiparowits  Power  Generating  Station 
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APPENDIX  III-3 

Air  Quality 

Model  Simulation  of  Potential  Air  Quality  Impact 
of  the  Kaiparowits  Power  Generating  Station 

This  appendix  contains  a  study  by  Intera  Environmental  Consultants 
Ltd.  to  compare  the  Intera  atmospheric  diffusion  model  (Intercomp)  with  results 
obtained  using  other  diffusion  models. 

This  study  includes  results  of  model  comparison  with  plume  tracer 
studies  (using  fluorescent  particle  tracers)  and  model  simulation  of  potential 
air  quality  impacts  of  the  Kaiparowits  power  generating  station. 
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APPENDIX  I I I- 4 

Air  Quality 

Summary 

Comparison  of  Several  Air  Pollutant  Dispersion  Models 
with  Data  in  Complex  Terrain 


A-541 


APPENDIX  III-4 


Comparison  of  Several  Air  Pollutant  Dispersion  Models 
with  Data  in  Complex  Terrain 

A  summary  of  a  diffusion  model  study  performed  by  Intera  Environmental 
Consultants  Ltd.  was  submitted  to  BLM  in  November  1975.   The  study  compared  the 
NOAA  Model,  the  EPA  Model  (C7M3D)  and  the  Intera/lntercomp  Model  using  data  from 
the  Navajo  Generating  Station  Study  (Rockwell  International  1975),  the  Huntington 
Canyon  Study  (Start,  et  al,  1974),  and  the  Garfield  Smelter  Study  (Start,  et  al, 
1974). 

Intera  made  the  following  conclusion  from  the  study: 

1.  Navajo  Generating  Station  Sulfur  Dioxide  Study 
For  stable  cases  (Pasquill  E  and  F) 

a.  The  agreement  of  the  Intera  Model  with  the  measured  results  on 
elevated  terrain  surrounding  the  Navajo  Generating  Station  appears 
to  be  well  within  a  factor  of  two  (range  0.6  to  1.25). 

b.  The  Gaussian  NOAA  Model  overestimated  ground  level  concentrations 
on  the  Vermillion  Cliffs  by  a  factor  of  3  to  15. 

c.  The  EPA  Gaussian  Model  (C7M3D)  is  in  much  better  agreement  with  the 
measured  results.   Used  with  F  stability  it  apparently  overestimates 
by  roughly  a  factor  of  two  and  one-half  (range  0.7  to  2.7). 

2.  Garfield  Utah  Smelter  Study 

For  unstable  cases  (Pasquill  B  and  C) 

a.  The  Intera  Model  estimated  aerial  plume  center line  concentrations 
within  a  factor  of  two  and  estimated  ground  level  concentrations 
within  a  factor  of  two  and  a  half  (range  0.45  to  2.5)  and  accurately 
estimated  the  position  of  the  maximum  and  the  pattern  of  concentra- 
tion isopleths. 

b.  The  ratio  of  calculated  to  observed  concentrations  for  the  NOAA 
Model  was  0.26  to  1.5. 

c.  The  ratio  of  calculated  to  observed  concentrations  for  the  EPA 
Model  was  0.15  to  1.4. 

3.  Huntington  Canyon  Validation  Study 

For  stability  cases  B,  D,  and  F 

a.   The  ratio  of  calculated  concentrations  to  observed  concentrations 
for  the  Intera  Model  ranged  between  0.41  to  2.30. 
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b.    The  ratio  of  calculated  concentrations  to  observed  concentrations 
for  the  Gaussian  Models  ranged  between  1.4  and  18.9. 

Intera  concluded  that  the  Intera/Intercomp  Model  results  in  rough 
terrain  were  equivalent  to  Gaussian  Model  results  in  flat  terrain,  that  is, 
within  a  factor  of  two. 

It  should  be  noted  that  EPA  did  not  completely  agree  with  Intera' s 
interpretation  of  the  Huntington  Canyon  Study.   EPA  felt  that  if  modeling 
results  were  to  be  used  directly  in  source-control  decisions,  a  reliable 
model  must  represent  the  near-upper  envelope  of  observable  concentrations. 


A-544 


APPENDIX  III  -  5 

Estimated  Post  Combustion 
Concentration  of  Trace  Elements 
in  Bottom  Ash  and  Fly  Ash 
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*  pactional 
release  to  the  atmosphere  as  vapor 
(Williams  and  Walther  1974) 


Assumes  a  50%  fractional 

e  to  atmosphere  as  gas 
(Williams  and  Walther  1974) 


Assumes  a  96%  fractional 
release  to  the  atmosphere  as  vapor 
(Southwest  Energy  Study  1972 
Williams  and  Walther  1974) 


Assumes  a  25%  fractional 
release  to  atmosphere  as  vapor 
(Williams  and  Walther  1974) 


Data  from  report  t iblic  Servii  .   >rnia  Resource  Data  1974. 

Data  from  Southwest  Energy  Study,  Appendix  J.,  U.S.  Bureau  of  Geological  Survey  January  1972. 
c  Assumes  no  removal  of  elements  by  sulfur  dioxide  scrubbing  system. 

Calculations  based  on  worst  grade  coal,  0.60  percent  sulfur,  10  percent  ash  content, 
10,600  Btu,  33,600  tons/day  burned. 
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APPENDIX  III-6 


Air  Quality 
Estimated  Emissions  of  Radioactive  Nuclides 
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APPENDIX  III-6 
EMISSIONS  OF  RADIONUCLIDES  FROM 
KPOO  @  3000  M.W. 

I.  Particulate  Emission  Rates 

Worst  grade  coal  (9  percent  ash)  0.58  ton/h 

II.  Radioactivity 

Radionuclide 
Radium  -  226 
Radium  -  228 
Thorium  -  230 
Thorium  -  232 


Coal  Concentration 

Ash 

Concentration 

(pCi/g) 

(PCi/g) 

0.13 

1.44 

0.18 

2.00 

0.20 

2.22 

0.17 

1.89 

0.68  7.55 


III.  Stack  Gas  Radioactivity  Calculated 

Stack  gas  flow  rate  =  2.4  x  10  acfm  -  per  unit 

=  9.6  x  10  acfm  -  total 
Average  grade  coal 

13.92  T/d  x  2000  lbs/ton  =  27840  pounds/day 
27840  pounds/day  x  453.59  g/lb  -s-  1440  min/day 
=  8769  gm/min  fly  ash  emitted 
Ra-226 

1.44  pCi/g  x  8769  g/min  =  12628  pCi/min 
Ra-228 

2.00  pCi/g  x  8769  g/min  =  17539  pCi/min 
Th-230 

2.22  pCi/g  x  8769  g/min  =  19468  pCi/min 
Th-232 
1.89  pCi/g  x  8769  g/min  -  16574  pCi/min 
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Dividing  these  results  by  the  stack  gas  emission  rate  yields  the  following 
activity  concentrations  in  the  undispersed  stack  gas 

Ra-226 

12628  pCi/min  t-   9.6  x  106  acfm  =  0.00132  pCi/ft3 

Ra-228 

17539     pCi/min  +  9.6  x  106  acfm  =  0.00183  pCi/ft3 

Th-230 
•19468  pCi/min  +  9.6  x  10  acfm  =  0.00203  pCi/ft 

Th-232 

6  3 

16574  pCi/min  *  9.6  x  10  acfm  =  0.00173  pCi/ft 

Conversion  to  pCi/cubic  meter  yields  the  following  radioactivity  in  the  stack 
gas  before  atmospheric  dispersion: 

Ra-226 

0.00132  pCi/ft  x  35.31  ft3/m3  =  0.047  pCi/m3 

Ra-228 

0.00183  pCi/ft3  x  35.31  ft3/m  =  0.065  pCi/m3 

Th-232 

0.00203  pCi/ft3  x  35.31  ft3/m3  =  0.072  pCi/m3 

Th-230 

"}  3  3  3 

0.00173  pCi/ft  x  35.31  ft  /m  =  0.061  pCi/m 

0.257  pCi/m3 

IV.   Regulations 

Maximum  permissable  concentrations  (MPC)  of  radionuclides  in  air  have  been 
set  by  the  AEC  (10CFR  Part  20)  as  well  as  by  the  U.S.  Department  of  Commerce, 
National  Bureau  of  Standards  (Handbook  69),  Occupational  MPC  is  divided  by  10 
to  obtain  non-occupational  MPC,  which  in  turn  is  divided  by  3  to  get  the 
general  public  exposure  MPC.   For  purposes  of  this  analysis,  the  lowest  MPC 
(insoluble)  will  be  used.   (Table  2,  Appendix    AEC  10  CFR  Part  20). 
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pCi/m 
2 

Exposure 
pCi/m3 

mCi/ml 

2  x  10~12 

0.067 

1  x  lO"12 

1 

0.033 

-13 
2  x  10 

0.2 

0.0067 

1  x  lO"12 

1 

0.033 

-13 

3  x  10 

0.3 

0.01 

(insoluble)  General  Public 

Radionuclides 
Ra  -226 
Ra  -228 
Th  -228 
Th  -232 
Th  -230 

Calculation  of  effective  concentrations  of  known  mixtures  of  radionuclides 

is  accomplished  by  the  following: 

Z  i  [calculated  concentration]     i      =      <1 
MPCi 

Using  the  relationship,  and  applying  the  computed  activity  levels  of 
stack  gas  radionuclides  at  the  stack  exit. 


Nuclide 

Ra  -226 

Ra  -228 

Th  -230 

Th  -232 

Ratio 

0.047 
0.067 

0.065 
0.033 

0.072 
0.010 

0.061 
0.033 

Sum 

0.070 

+ 

1.97 

+ 

7.2 

+ 

1.85 

=  11.72 

As  the  gas  is  emitted  from  the  stack,  it  exceeds  the  MPC  in  air  for  the  general 
population.  A  dilution  factor  of  at  least  10.0  would  be  required  to  reduce  the 
ground  level  concentration  to  a  value  which  would  meet  the  MPC  standard  for  the 
general  population  of  less  than  1.0 

Based  on  the  dispersion  calculations  for  the  primary  nuclides,  the  flue  gases 
could  be  expected  to  be  diluted  by  factors  in  the  range  of  1,000  to  2,000  or 
greater.   Assuming  a  dilution  factor  of  1,000,  the  following  is  obtained: 
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0.000047 

+ 

0.000065 

+ 

0.000072 

0.067 

0.033 

0.010 

0.0007 

+ 

0.0020 

+ 

0.0072 

0.000061 
0.033 

0.0018  =  0.01 


With  an  assumed  dilution  rate  of  1,000,  the  MPC  level  is  a  factor  of  100  below 
the  allowable  maximum. 
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APPENDIX  III  -  7 
Air  Quality 
Visibility  Study 
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APPENDIX  III  -  7 
Air  Quality 
Kaiparowits  Plateau  impact  area 
Visibility  study 

Stack  emissions  can  include  soot  and  fly  ash  as  well  as  particles 
formed  by  catalyzed  or  photochemical  reactions  in  the  atmosphere.   For  coal 
burning  power  plants,  the  important  reactions  are  conversion  of  sulfur  dioxide 
to  sulfates  and  nitrogen  oxides  to  nitrates. 

Size  distribution  is  one  of  the  main  properties  of  these  aerosols 
affecting  visibility,  although  aerosol  concentration  and  physical  characteristics 
are  also  involved.   Investigators  have  determined  that  90  percent  of  visibility 
reduction  is  caused  by  particles  in  the  0.1  to  1.0  micron  (urn)  range  (USDAEW, 
1969;  Charlson,  1969;  Corn,  1968;  Shannon,  1971;  Faith  and  Atkieson,  1972;  Rich, 
1971). 

Hill  and  other  investigators  have  shown  that  a  significant  contribution 
to  light  scattering  by  fly  ash,  soot,  and  ammonium  sulfate-nitrate  particles 
is  made  by  particles  up  to  2-5  um  and  by  soil  dust  particles  up  to  5-8  urn  (Hill 
et  al.,  1973a;  Hill  et  al . ,  1973b). 

The  size  effect  is  primarily  due  to  scattering  of  light,  reducing 
object  contrast  ultimately  to  a  point  where  the  object  can  no  longer  be  distinguished 
from  its  background.   Relative  humidity  can  also  play  a  crucial  role  in  visibility 
affected  by  particles,  particularly  at  relative  humidities  above  70  percent. 

Chemical  composition  of  particulates  affect  their  refractive  index 
and  light  absorption  properties  but  these  properties  are  of  secondary  importance 
to  visibility  reduction  from  light  scattering. 

In  the  following  study,  Bechtel  Power  Corporation  (1974)  concluded 
that  in  the  Kaiparowits  region,  sulfur  dioxide  is  not  expected  to  have  a  direct 
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effect  on  visibility;  however,  conversion  of  sulfur  dioxide  to  particulates 
will  have  an  impact.  In  addition,  the  degree  of  brown  discoloration  in  the 
plume  will  be  proportional  to  the  concentration  of  N0o. 

Effect  of  sulfur  oxides  on  visibility 

Sulfur  dioxide  (S02)  is  a  colorless  gas  and  does  not  directly  affect 
visibility.   SO2  can  however,  be  oxidized  to  sulfur  trioxide  (SOo)  which  can 
then  combine  with  atmospheric  water  to  form  a  sulfuric  acid  mist.   Johnstone 
and  Coughanour  (1958)  have  shown  that  SO2  is  oxidized  slowly  in  the  gas  phase 
in  the  atmosphere  but  after  absorption  on  liquid  droplets  it  will  react  much 
more  rapidly.   Some  sulfur  trioxide  (about  one  to  five  percent  of  total  sulfur) 
usually  accompanies  sulfur  dioxide  in  flue  gases.   Additional  SOo  is  produced 
in  the  stack  plume  in  two  other  ways.   The  first  is  a  catalyzed  reaction  that 
is  dominant  for  relative  humidity  above  approximately  90  percent;  and  dependent 
upon  SO2  concentration.   The  reaction  rate  decreases  very  rapidly  as  the  plume 
is  diluted  (Wayne,  1973).   The  second  reaction  is  a  photochemical  process  and 
appears  to  be  independent  of  concentration  or  humidity. 

Combining  of  SO3  with  other  materials  such  as  water  and  ammonia  to 
form  sulfate  particles,  and  with  water  to  form  sulfuric  acid  mist,  add  to  the 
aerosol  mass  concentration  of  the  atmosphere  which  in  turn  has  a  potential  effect 
on  visibility.   The  important  factors  affecting  the  conversion  rate  are  relative 
humidity,  concentration  of  catalytic  metals,  intensity  of  sunlight,  plume  altitude 
and  sulfur  dioxide  concentration.   From  an  assessment  of  these  factors,  as  they 
apply  to  emission  from  the  proposed  Kaiparowits  plant  and  meteorological  conditions 
in  the  area  surrounding  the  proposed  site,  Bechtel  estimated  that  four  percent 
of  the  sulfur  dioxide  leaving  the  plant  would  be  converted  to  sulfate  (Bechtel  1974) 
The  four  percent  conversion  rate  is  based  on  the  assumption  of  a  90  percent  re- 
lative humidity  condition  that  occurs  less  than  20  percent  of  the  time  at  the  site. 
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For  relative  humidity  less  than  90  percent,  the  sulfate  conversion  rate  would 
be  less  than  four  percent. 

Predictions  of  impact  on  visibility 

The  relationship  between  visibility  and  aerosol  mass  concentration 

can  be  approximated  by  the  equation  (Charlson  1969) : 

LV  =  1120 
C 

Where:    LV  =  Local  Visual  range 

LV  can  be  interpreted  as  standard  visual 

range  when  the  aerosol  concentration  is  homogeneous 

along  the  observer's  line  of  sight. 

C  =  aerosol  mass  concentration 
Using  this  relationship,  Bechtel  Corporation  used  derivations  of  a 
mathematical  model  (Turner,  1970)  to  explore  several  different  lines  of  sight 
relative  to  the  plume  and  determine  the  concentration  of  aerosols  along  those 
lines  and  resulting  visual  ranges.   Visual  range  was  defined  as  the  distance 
the  apparent  contrast  of  an  object  is  reduced  to  two  percent  of  its  inherent 
value.   Lines  of  sight  considered  were  at  ground  level  under  the  centerline 
of  the  plume  both  toward  and  away  from  the  plant  and  perpendicular  to  the  plume 
at  different  distances  down-wind  from  the  plant. 

The  following  assumptions  were  made: 

1.  Gaussian  plume  dispersion. 

2.  Four  percent  of  releasedd  SO2  immediately  converted  to 
aerosols. 

3.  Negligible  conversion  of  NO^  to  aerosols. 

4.  A  background  aerosol  concentration  yielding  an 
average  visual  range  of  70  miles. 

5.  Neutral  meteorological  conditions. 

6.  Unidirectional  wind  speed  of  2.5  meters  per  second 

(5.6  mph) . 

7.  LV  =  1120/C 
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The  study  concluded  that  it  would  be  necessary  for  an  observer  to 
look  directly  along  the  plume  centerline  in  the  direction  of  the  station  before 
any  visibility  reduction  would  occur.   Visibility  reductions  in  these  cases 
were  approximately  10  to  20  miles,,  (Illustrations  1  and  2).   Visibility  reduction 
from  other  lines  of  sight  was  insignificant.   Conclusions  were  based  on  assumed 
meteorological  conditions  (high  humidity,  wind,  and  stability  persisting  for 
several  hours)  which  were  estimated  to  have  a  simultaneous  occurrence  probability 
of  approximately  five  percent. 

Nitrogen  dioxide  and  brown  discoloration 

When  fossil  fuel  is  burned  under  high  temperature  conditions  with 
air  as  an  oxidant,  a  portion  of  the  nitrogen  in  the  air  is  oxidized  to  nitric 
oxide  (NO)  which  is  colorless  and  odorless.   A  comparatively  small  amount  (about 
5.0  percent)  becomes  nitrogen  dioxide  (NO2) .   When  the  NO  is  released  to  the 
ambient  air,  approximately  10  percent  is  oxidized  to  NO2.   After  the  concentration 
of  NO  reaches  one  ppm  in  the  atmosphere,  a  photochemical  reaction  takes  place 
that  is  dependent  on  sunlight,  ozone,  hydrocarbons,  and  the  total  concentration 
of  NO.   The  production  rate  of  N02  is  reduced  by  atmospheric  dilution  of  NO 
below  one  ppm,  and  by  the  absence  of  ozone  or  hydrocarbons. 

It  is  possible  that  N0£  can  be  further  oxidized  to  ^05,  which  with 
water  vapor  forms  nitric  acid  (HNO3) .   This,  in  turn,  reacts  with  various  metal 
salts  yielding  a  particulate  phase,  metal  nitrate  (Faith  and  Atckinson,  1972). 
Wayne  (1973)  believes  this  process  to  be  negligible  at  Kaiparowits. 

Nitrogen  dioxide  remaining  in  the  atmosphere  absorbs  bluegreen  light, 
giving  the  atmosphere  a  yellow-brown  discoloration  proportional  to  the  N0£  con- 
centrations.  The  rate  of  N02  production  by  a  fossil  fuel  burning  power  plant 
and  its  rate  of  production  in  the  atmosphere  downwind  of  the  power  plant  are 
not  well  known.   Brown  discoloration  does,  however,  have  the  potential  for 
degradation  of  visual  environment. 
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An  estimate  of  the  effect  of  nitrogen  dioxide  on  atmospheric  dis- 
coloration was  made  by  Bechtel  Corporation  using  a  variation  of  the  visibility 
calculation.   Their  conclusion  indicate,  "the  calculations  showed  that  usually 
it  would  be  necessary  for  an  observer  to  be  looking  directly  along  the  plume 
axis  before  any  brown  discoloration  would  be  noticeable."   It  was  further  stated 
that  "most  of  the  time,  no  discoloration  will  be  apparent  when  looking  across 
the  plume." 
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This  illustration  assumes  that  an  observer  is  in  the 
center  of  the  rose  (Page,  Arizona)  with  the  plume  from 
a  plant  at  Fourmile  Bench  overhead.  Looking  north  toward 
Fourmile  Bench,  the  visual  range  would  be  reduced  from 
69  miles  to  51  miles.  Looking  south  the  visual  range 
would  be  reduced  from  69  miles  to  61  miles. 


ILLUSTRATION  1 


Visual  Rose  at  Page,  Arizona  With  Plant  at  Fourmile  Bench 

70  Mile  Background  Visual  Range 

(Frequency  of  Occurrence  Less  Than  5  Percent) 
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This  illustration  assumes  that  an  observer  is  in  the 
center  of  the  rose  (Grand  Canyon)  with  the  plume  from 
a  plant  at  Fourmile  Bench  overhead.  Looking  north  toward 
Fourmile  Bench,  the  visual  range  would  be  reduced  from 
70  miles  to  57  miles.  Looking  south  the  visual  range 
would  be' reduced  from  70  miles  to  69  miles. 


ILLUSTRATION  2 


Visual  Rose  at  Grand  Canyon  With  Plant  at  Fourmile  Bench 

70  Mile  Background  Visual  Range 

(Frequency  of  Occurrence  Less  Than  5  Percent) 
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APPENDIX  III-8 


Air  Quality  and  Noise  Impact  Study  for  the  Access  Roads  to  Kaiparowits 
(Studies  by  the  Utah  Department  of  Transportation) 
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APPENDIX  III-8 


AIR  QUALITY  FOR  THE  ACCESS  ROADS 
TO  KAIPAROWITS 


An  evaluation  of  the  impact  of  the  proposed  highway  on  air  quality  was 
made  on  two  scales:   mesoscale  and  microscale.   Mesoscale  refers  to  the  region 
affected  by  traffic  changes  brought  about  by  the  proposed  project.   Microscale 
refers  to  the  roadway  vicinity  where  concentrations  of  pollutants  contribute 
noticeably  to  background  pollutant  levels. 

The  primary  pollutants  emitted  from  motor  vehicles  are  carbon  monoxide 
(CO),  hydrocarbons  (HC) ,  nitrogen  oxides  (N0X)  and  particulates.   Estimates  of 
CO,  HC  and  N0X  are  made  in  the  mesoscale  (over  the  total  length  of  the  facility); 
only  CO  is  estimated  in  the  microscale  because  of  its  inertness  and  model  avail- 
ability. 

All  estimates  were  made  for  conditions  existing  after  completion  of  the 
project,  excluding  construction  phases.   Since  at  the  present  time  there  are  no 
receptors  in  the  proposed  project  vicinity,  the  construction  impacts  were  not 
estimated.   However,  the  contractor  must  suppress  fugitive  dust  by  watering  to 
comply  with  State  laws.   Thus,  the  impact  from  fugitive  dust  would  be  minimized. 

Mesoscale 

Rather  than  dividing  the  access  road  into  segments  and  considering  each 
segment  separately,  the  total  pollutant  burden  was  estimated  over  the  70  miles  of 
roadway  to  be  constructed,  using  the  highest  traffic  projections  in  any  given 
segment.   Estimates  of  CO,  HC  and  N0X  were  made  for  1980,  1990  and  the  year  2000 
using  high  altitude  emission  factors,  and  10  percent  truck  traffic. 

Assuming  project  completion  in  1980,  estimates  indicate  that  maximum 
CO,  HC,  and  N0X  emissions  would  take  place  after  the  opening  of  the  road;  they 
will  start  dropping  by  the  year  1990  and  from  then  on  remain  relatively  constant. 
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The  assumption  is  made  that  no  expansion  of  the  power  plant  would  occur  and 
traffic  would  remain  essentially  the  same.   However,  if  traffic  increases,  emissions 
would  increase  accordingly.   The  decline  in  emissions  would  be  mostly  due  to 
installation  of  emission  control  devices  on  new  vehicles. 


20 


15  - 


:0NS/DAY 


10 


1975 


YEARS 


Total  pollutant  emissions  over  the  entire  length  of  the  road,  with 
and  without  attracted  traffic  from  US-89.  (Numbers  in  parentheses 
indicate  total  emissions  with  attracted  traffic.) 


Microscale 

CO  concentrations  in  the  microscale  were  estimated  at  the  town  sites, 
assuming  the  road  would  go  through  the  town.   If  the  main  road  were  located 
outside  the  town  limits,  the  CO  impact  would  be  even  smaller. 
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Under  the  worst  meteorological  conditions  (inversions,  winds  of  1  meter 
per  second  at  an  angle  of  22.5  degrees  to  the  roadway)  and  peak  traffic  (shift 
changes),  CO  concentrations  are  estimated  to  be  3.1  ppm  10  meters  from  the  roadway. 
As  distance  from  the  roadway  increases,  CO  concentrations  decrease  rapidly  reaching 
background  levels  (0.2  ppm)  at  approximately  50  meters  from  the  roadway.   With  a 
wind  angle  of  13  degrees  to  the  roadway,  CO  concentrations  at  10  meters  are 
estimated  to  be  5  ppm  and  0.2  ppm  at  50  meters.   All  estimates  are  above  background 
levels.   Future  CO  concentrations  could  be  less  than  1  ppm  at  10  and  50  meters 
from  the  roadway  if  emission  control  devices  are  installed  in  new  vehicles  and 
traffic  does  not  increase  significantly. 

Since  the  "worst  possible  case"  indicates  that  traffic-contributed  CO 
concentrations  are  relatively  small  and  considerably  below  the  1-hour  National 
Standard  (35  ppm),  the  "most  probable"  case  would  be  much  lower  and  therefore,  it 
was  not  considered. 

Eight-hour  averages  would  probably  be  below  the  National  Standards  of  9 
ppm,  since  the  maximum  1-hour  estimate  is  only  5  ppm. 

If  the  road  was  not  built,  existing  pollutants  would  remain  at  background 
levels  which  are  probably  quite  small. 

Background 

The  entire  70-mile  length  of  the  two-lane  road  would  provide  access  to 
the  proposed  plant,  mine  site  and  town  site.  Traffic  projections  used  in  the 
evaluation  were  provided  by  the  Office  of  Policy  and  Systems  Planning  of  the  Utah 
Department  of  Transportation.  The  highest  average  daily  traffic  projected  to  use 
any  section  of  the  facility  after  it  is  completed  is  estimated  at  6,600  vehicles, 
with  a  maximum  of  10  percent  being  trucks.  Because  of  the  steep  grades  along  the 
road,  it  is  doubtful  that  commercial  truck  drivers  would  use  this  road  as  a  short 
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cut.   The  only  anticipated  truck  traffic  would  be  trucks  from  the  proposed  mine 
to  the  plant  site  and  from  the  plant  site  to  the  ash  and  sludge  disposal  sites. 

Traffic 

An  analysis  of  traffic  on  US-89  shows  that  the  present  average  daily 
traffic  is  835  vehicles  with  15  percent  trucks  and  50  percent  out-of-state  vehicles, 
If  some  of  this  traffic  were  to  use  the  proposed  new  highway  as  a  short  cut,  it 
would  probably  be  automobiles  rather  than  trucks.   It  is  difficult  to  predict  the 
amount  of  traffic  that  would  be  attracted  by  the  proposed  new  highway.   In  order 
to  be  relatively  safe,  it  was  assumed  that  10  percent  of  the  traffic  using  US-89 
would  use  the  new  highway,  raising  the  average  daily  traffic  to  almost  6,700 
vehicles. 

Peak  hourly  traffic  is  expected  to  occur  during  shift  changes;  there 
are  three  shifts  planned  at  the  present  time.   Since  almost  all  traffic  on  the 
proposed  new  highway  would  be  to  and  from  the  plant  and  the  mines,  it  is  reasonable 
to  assume  that  peak  traffic  would  most  likely  be  one-third  of  the  average  daily 
traffic  (2,200  vehicles).   Local  and  through  traffic  would  have  a  negligible 
impact. 

For  the  mesoscale,  speeds  were  assumed  to  be  an  average  of  40  mph.   For 
the  microscale,  they  were  estimated  at  25  mph  (through  town  or  city  limits). 

Model 

The  mathematical  model  used  for  the  microscale  analysis  is  based  on  the 
Gausian  Diffusion  Equation  relating  traffic,  emission  factors,  meteorology  and 
highway  design  with  the  output  of  CO  concentrations  in  parts-per-million  (ppm) 
downwind  from  the  highway. 

The  emission  factors  (grams  per  mile)  are  based  on  the  latest  EPA 
procedures  for  calculating  emissions  from  motor  vehicles  at  high  altitudes. 
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Estimates  of  Access  Highway  Emissions 
by  Years 


Emission 

1980 
(gm/mi) 

1990 
(gm/mi) 

2000 
(gm/mi) 

25  mi/h 

40  mi/h 

25  mi/h 

40  ml/h 

25  ml/h 

40  mi/h 

Carbon  Monoxide 

57 

43.50 

26.52 

21.15 

26.52 

21.15 

Hydrocarbons 

- 

5.92 

- 

1.74 

- 

1.74 

Nitrogen  Oxides 

- 

3.83 

- 

2.48 

- 

2.48 

Meteorology 

Because  of  the  topographic  effects,  the  meteorological  conditions  here 
are  rather  unique.  Data  on  wind  speeds  and  direction,  precipitation,  humidity, 
etc.  were  gathered  at  Nipple  Bench  and  Fourmile  Bench  but  not  at  Clark  Bench. 

If  Clark  Bench  were  chosen  as  the  town  site  and  Nipple  Bench  as  the 
plant  site,  the  pollutants  emitted  from  the  plants  would  not  have  any  effects 
on  the  town  site  because  of  the  distance  between,  the  rugged  terrain,  and  eleva- 
tion difference.  If  the  plant  were  built  at  Fourmile  Bench,  the  distance  between 
the  plant  and  the  town  site  would  be  even  larger  and  the  effects  would  be  even 
smaller. 

The  only  significant  source  of  pollutants  in  the  vicinity  is  the 
Navajo  Power  Plant  In  Page,  Arizona,  about  25  miles  from  the  proposed  town  site. 


Summary 

Overall,  the  construction  of  the  road  would  not  bring  about  significant 
impacts  to  the  air  quality  in  the  vicinity. 
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Although  the  total  CO  emissions  on  a  daily  basis  seem  large  (22  tons 
per  day) ,  the  fact  that  they  are  spread  over  the  entire  70  miles  of  highway 
minimizes  the  impact. 

The  microscale  effects  would  be  rather  small  (1  to  5  ppm  at  10  meters 
from  the  roadway) . 

Compliance  of  the  project  with  the  State  Implementation  Plan  is  shown 
in  the  attached  letter  from  the  Utah  Bureau  of  Environmental  Health. 
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KAIPAROWITS  NOISE  ASSESSMENT 
(Revised  12-26-75:   by  John  Neil) 


New  Town  Sites 

Using  a  conservative  approach  (favoring  the  residents)  and  based  upon  the 
NCHRP-117  noise  prediction  model,  the  following  table  shows  the  maximum  distance 
from  the  centerline  of  the  proposed  road  that  residences  of  a  new  town  site  should 
be  in  order  to  not  exceed  the  Federal  Highway  Administration's  FHPM  7-7-3  (PPM  90-2] 
design  noise  levels  (Lio  or  Level  exceeded  ten  percent  of  the  time,  in  decibels, 
dBA)  . 


Option 


Worst   Case 

(70  dBA) 

350' 

260' 

60' 

40' 

300' 

Probable  Maximum 
Outdoor  (70  dBA) 


Probable  Maximum 
Indoor  (55  dBA) 


A-l 
A- 2 
A- 3 
A-4 
B 


170' 

150' 

50' 

40' 

150' 


370' 
320' 
110' 
90' 
320' 


Option  Description: 

A-l  =  Through  town,  25  mph,  All  vehicles  allowed 

A-2   =  Through  town,  40  mph,  All  vehicles  allowed 

A-3   =  Through  town,  25  mph,  No  diesel  trucks 

A-4   =  Through  town,  25  mph,  No  trucks  over  10,000#  GVW 

B  =  Outside  town,  50  mph,  All  vehicles  allowed 


Worst  Case  =   2200  vph,  10%  trucks  (of  which  half  are  assumed  to  be 
diesel  powered) 

Probable  Maximum  =  using  one-fourth  as  many  trucks,  since  truck  mix 

ratio  would  be  lower  during  commuter  hours. 
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Existing  Communities 

Noise  generated  by  diesel -powered  trucks  -  that  are  to  haul  limestone  through 
Tropic  and  Cannonville  -  will  be  annoying  to  those  living  close  to  the  path  of  the 
trucks.   Even  though  the  near-peak  noise  (Liq)  level  for  a  continuous  span  of  time 
will  fall  well  below  the  Federal  Highway  Administration ' s  design  levels,  the  peak 
noise  of  individual  passing  trucks  (one  approximately  every  fifteen  minutes)  will 
probably  average  about  86  dBA  at  50  feet  and  exceed  91  dBA  during  five  percent  of  -. 
the  ihdividual  passes  (equivalent  to  a  brief  exposure  to  an  operator  of  a  power 
lawn  mower  or  food  blender  on  high  speed) .   Communication  at  those  brief  instants 
will  be  nearly  impossible.   As  far  back  as  200  feet  from  the  roadway,  the  low  fre- 
quency noise  from  heavy  trucks  will  easily  penetrate  wood  frame  homes  (even  in  cold 
weather  when  windows  are  closed).   It  can  be  expected  that  baby's  nap  time,  tele- 
vision listening  and  other  sound  sensitive  activities  of  the  daytime  and  evening 
could,  in  some  cases,  be  disturbed. 

On  a  less  gloomy  note,  although  traffic  noise  is  often  regarded  as  loud  by 
nearby  residents  and,  in  some  cases,  annoying,  traffic  noise  may  usually  be  dis- 
regarded as  a  source  of  hearing  loss.   Very  noisy  trucks  and  motorcycles  are  too 
infrequent  to  maintain  a  sufficiently  high  noise  level  to  cause  hearing  damage.   As 
for  the  degree  of  annoyance,  it  will  depend  upon  the  amount  of  background  noise  and 
the  nature  of  the  working  or  living  activity  of  the  people  at  the  time  the  noise  is 
heard.   Thus,  the  degree  of  annoyance  is  very  relative,  ranging  from  almost  no  aware- 
ness at  all  to  disruption  of  thought  and  communication  processes. 

Doing  something  about  the  noise  is  not  simply  a  matter  of  designing  and/or 
building  a  truck  route  away  from  a  community.   It  will  be  more  of  a  tradeoff  be- 
tween noise  and  other  considerations,  such  as  economics,  aesthetics,  community  pre- 
ference and  safety. 

A-574 


Little  help  can  be  expected  in  the  way  of  manufacturing  significantly  quieter 
trucks. 

Recommendations 

New  residential  developments  should  be  kept  at  least  400  feet  away  from  the 
truck  routes  in  order  to  satisfy  Federal  Highway  Administration's  noise  standards. 
A  special  truck  route  could  be  planned  to  bypass  the  residential  neighborhoods  of 
the  existing  communities  of  Tropic  and  Cannonville.   Whether  by  truck  rerouting  or 
some  other  scheme,  keeping  truck  noise  away  from  residents  would  be  a  concern  not 
to  be  taken  lightly. 
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STATE  OF  UTAH-DEPARTMENT  OF  SOCIAL  SERVICES 


CALVIN  L.  RAMPTON 
Governor 


PAUL  S.  ROSE 
Executive  Director 


LYMAN  J.  OLSEN,  M.D.,  M.P.H. 
Director  of  Health 


DIVISION  OF  HEALTH 

44  MEDICAL  DRIVE 

SALT  LAKE  CITY,  UTAH  84113 

AREA  CODE  801 

533-6108 
November  28,   1975 


Board  of  Health 
Air  Conservation  Committee 
Health  Facilities  Council 
Medical  Examiner  Committee 
Nursing  Home  Advisory  Counc 
Water  Pollution  Committee 


BUREAU  OF  ENVIRONMENTAL  HEAL 

72  East  4th  South 

Salt  Lake  City,  Utah 


Mrs.  Catherine  V.  Chachas 

Environmental  Engineer 

Utah  Department  of  Transportation 

Room  400 

State  Office  Building 

Salt  Lake  City,  Utah 

Dear  Mrs.  Chachas: 

The  air  quality  evaluation  for  the  proposed  access  roads  to 
Kaiparowits  has  been  reviewed  and  evaluated. 

Since  the  roads  will  be  located  outside  carbon  monoxide 
strategy  areas  and  since  the  ambient  concentrations  are  predicted 
to  be  well  below  the  ambient  standards,  the  proposals  are  consis- 
tent with  the  Utah  Implementation  Plan. 


Sincerely, 

Alvin  E.  Rickers 
Assistant  Director 
Bureau  of  Air  Quality 
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APPENDIX  III  -  9 


Impacts  of  Proposed  Action  on  Soils 
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APPENDIX  III  -  9 

Soils 
Kaiparowits  Plateau  Impact  Area 
Impacts  of  proposed  actions  on  soils 
Introduction 

All  data  developed  to  identify  the  various  effects  of  power  plant 
construction,  mine  construction  and  road  construction  are  contained  in  this 
section.  A  brief  explanation  is  given  for  each  table  and  figure,  describing 
methods  used  for  their  development.   A  summary  of  the  effects  are  given  in  the 
main  report  in  Chapter  III,  Impacts  on  Soil. 

Description 

The  first  information  needed  for  evaluating  the  effects  of  erosion 
was  to  the  intensity  and  amount  of  rainstorms.   The  storms  chosen  were  of  a 
six-hour  duration  occurring  on  the  average  once  every  two  years  and  once  every 
50  years.   The  six-hour  duration  was  chosen  because  of  the  high  intensity  that 
usually  causes  runoff.   The  two  year  frequency  storm  was  used  to  illustrate 
the  most  common  storm  that  would  occur  during  the  project  life  that  would  produce 
runoff.   The  50-year  frequency  storm  was  used  to  illustrate  the  maximum  effects 
of  a  storm  that  could  occur  during  the  life  of  the  project. 

The  inches  of  rainfall  for  the  two-year  and  50-year  storms,  six-hour 
duration,  were  obtained  from  Figure  1,  Storm  Duration  Versus  Recurrence  in  Years. 
The  two-year  storm  yields  0.9  of  an  inch,  whereas  the  50-year  storm  yields  1.9 
inches.   Figure  2  was  developed  using  information  obtained  from  precipitation- 
frequency  maps  for  Utah.   These  maps  were  prepared  by  the  Special  Studies  Branch, 
Office  of  Hydrology,  Weather  Bureau,  and  published  July,  1968.   Information 
contained  on  the  maps  consisted  of  lines  of  equal  rainfall  (isopluvial)  for  various 
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storms  of  six  and  24  hour  duration.  The  information  was  then  plotted  on  log- 
paper  so  the  rainfall  for  two-year  and  50-year  storms  could  be  identified. 
The  storms  of  one,  two,  12,  24,  and  48  hour  duration  are  for  illustrative 
purposes  only. 

After  the  amount  of  rainfall  was  determined,  Figures  2,  3,  4,  and 
5,  were  developed  to  determine  the  acre-feet  of  runoff  per  acre  during  a  50- 
year,  six-hour  duration  storm  for  each  of  the  hydrologic  soil  groups  within 
each  vegetative  type.  The  acre-feet  of  runoff  per  acre  was  obtained  by  using 
the  Soil  Conservation  Service  Soil  Complex  Curve  Number  that  was  representative 
for  the  hydrologic  soil  group  as  indicated  by  the  percent  ground  cover  within 
a  specific  vegetative  type.  The  percent  ground  cover  includes  rock  from  1/4 
to  2  inches  in  diameter,  dead  vegetative  matter  (litter),  plant  growth  at  ground 
level  and  plant  growth  above  the  ground  (tree  canopy) .  The  percent  ground  cover 
was  obtained  from  Bureau  of  Land  Management  Phase  1  Watershed  inventories. 
This  information  was  then  plotted  on  log-paper  so  that  runoff  could  be  determined 
for  any  given  percent  ground  cover. 

Runoff  graphs  were  not  developed  for  the  two-year  storms  because  their 
curves  would  not  always  produce  runoff  as  the  amounts  were  very  small. 

The  information  obtained  from  the  four  above  figures  was  then  placed 
in  Figures  6,  7,  8,  9,  10,  and  11  displaying  the  changes  in  runoff  and  erosion 
that  would  occur  as  a  result  of  the  proposed  action.  The  six  figures  represent 
the  power  plant  on  Fourmile  Bench,  the  coal  mine  on  John  Henry  Bench,  the  water 
pipeline  to  Fourmile  Bench,  the  access  highway  from  the  new  town  to  the  proposed 
plant  site  and  mine  and  on  to  Cannonville,  Utah,  the  proposed  townsite,  and 
the  proposed  aggregate  site  and  access  road  on  the  Upper  Wahweap. 

The  soil  symbols  and  soil  hydrologic  group  are  correlated  to  the  soils 
map  and  description  in  Soils  Appendices  II-4  and  II-5.  The  percent  ground 
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FIGURE    2 

Runoff  Versus  Percent  Ground 
Cover  in  a  Sagebrush  Stand 

(Based  on  a  6-Hour  Duration,  50-Year  Storm)* 
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FIGURE  3 
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FIGURE  4 

Runoff  Versus  Percent  Ground  Cover 
in  Saltbush,  Desert  Shrub,  Saline  Flats  and  Waste  Areas 
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FIGURE  5 


Runoff  Versus  Percent  Ground  Cover 
in  a  Pi nyon- Juniper  Stand 
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cover  remaining  after  disturbance  is  the  rock  of  1/4  to  2  inches  in  diameter 
that  remains  after  the  vegetation  and  litter  have  been  removed.   The  changes 
in  runoff  as  a  result  of  disturbance  for  the  two-year  and  50-year  storms  are 
also  shown.   The  change  in  runoff  from  the  50-year  storm  was  obtained  from 
Figures  2,3,  4,  and  5.   The  change  in  sediment  yield  was  obtained  by  subtracting 
the  present  estimated  sediment  yield  from  the  projected  sediment  yield.   The 
projected  sediment  yield  considered  only  the  changes  in  ground  cover  using  pro- 
cedures developed  by  the  Pacific  Southwest  Interagency  Committee. (Shown,  1970) 
The  subtotals  and  total  identify  the  acre-feet  of  runoff  and  sediment  from  each 
activity. 

Figures  12,  13,  14,  15,  16  and  17  were  then  developed  to  identify 
the  acre  feet  of  runoff  and  sediment  prior  to,  during  and  after  construction 
of  power  plant,  access  roads  and  highways,  water  pipeline,  coal  mine  and  the 
proposed  town. 

The  above  figures  consider  only  the  effects  of  runoff  and  erosion 
and  do  not  consider  long-term  effects  during  the  life  of  the  project.  These 
will  be  discussed  in  the  main  text  of  Chapter  III.  However,  access  highways 
and  roads  are  recognized  as  having  a  long-term  influence  on  runoff,  Because 
of  this  long-term  effect,  Figure  18  was  developed  to  show  the  project  runoff 
for  two-year  and  50-year  storms  of  six  hour  duration  on  both  paved  and  dirt 
roads  for  each  of  the  four  hydrologic  soil  groups.  This  figure  applies  only 
to  the  Kiaparowits  Study  Area. 

The  possibility  of  heavy  metals  and  CA  SO,  rising  through  the  one- 
foot  soil  mantle  over  the  ash  disposal  area  was  also  examined.   Based  on  Brigham 
Young  University  and  Bureau  of  Land  Management  Phase  I  Studies  the  soils  range 
from  a  fine  sandy  loam  to  a  loam  in  texture. 

To  determine  potential  capillary  rise  in  the  soils  involved,  the 
following  formula  was  used:   (Baver,  1959) 
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FIGURE  12 

Acre-Feet  of  Runoff  and  Sediment  Prior  to,  During  and 
After  Construction  of  Power  Plant  Complex.   * 


Prior 

2    50 

Yr .   Yr . 

Power  Plant 

&  Support  Fac.   0    1.7 


Storm  Runoff 
During 
2       50 
Yr .     Yr . 


Est.  Annual  Sediment 
After 
2    50 
Yr.   Yr.    Prior   During  After 


0.42     8.3      4.8  10.0    0.21    0.29    0 


Evaporation 

Ponds 

0 

0 

0.18 

4.5 

Ash  Disposal 

Site 

0 

5.8 

0.94 

16.3 

Ash  Haul 

Road 

0 

0.6 

0.10 

1.7 

Water  Storage 

Reservoir 

0 

0.8 

0.18 

3.2 

Retention 

Pond 

0 

0 

0 

0.1 

Total 

0 

8.9 

1.84 

34.1 

0.13    0.17 


0.50  11.1    0.38    0.53    0.45 


1.1   4.3    0.04    0.06    0.05 


0 


0.08    0.11    0.03 


0     0      0       0       0 
6.4  25.4    0.84    1.16    0.53 


*  Acre-foot  is  the  volume  of  water  or  sediment  covering  one  acre  the  depth 
of  one  foot  and  is  equal  to  43,560  cubic  feet. 
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FIGURE  13 

v 

Acre-Feet  of  Runoff  and  Sediment  Prior  to,  During 
and  After  Construction  of  Pipeline 


Storm  Runoff 
Prior       During 


2     50 
Yr.   Yr, 


2 
Yr 


50 
Yr. 


Est.  Annual  Sediment 
After 
2    50 
Yr.   Yr.   Prior  During  After 


Pipeline    1.76   11.35   3.28  18.83   1.79  12.54  0.37  0.41    0.39 


Pump  Station  0 
(Lake  Powell) 

Pump  Station  0 
(Nipple  Bench) 


0.01    .01   0.02 


0.13 


0    0.30 


.01    0 


0   0.01  0.01    0.01 


Maintenance  0.55    4.46   0.95   5.29   1.34   6.21  0.07  0.08    0.08 
Road 


Total 


2.31   15.96   4.24  24.44   3.13  18.76  0.45  0.50    0.48 


FIGURE  14 

Acre-Feet  of  Runoff  and  Sediment  Prior  to,  During  and  After 
Construction  of  Highways 


Storm  Runoff 
Prior       During 
2    50     2      50 
Yr.   Yr.    Yr.    Yr. 


Est.  Annual  Sediment 
After 
2     50 
Yr.   Yr.   Prior  During  After 


Glen        0.98  6.12  2.74   9.91    4.89   21.02   0.26   0.31   0.29 
Canyon  to 
Power  Plant 

Power  Plant  0.32  4.56   1.07   7.99    3.17  13.87   0.21   0.25   0.23 

to 

Cannonville 

Total       1.30  10.68  3.81  17.90    8.06  34.89   0.47   0.56   0.52 
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FIGURE  15 

Acre-Feet  of  Runoff  and  Sediment  Prior  to, 
During  and  After  Construction  of  Coal  Mine  Complex 


Prior 
2    50 
Yr.   Yr. 

Storm  Runoff 
During 
2       50 
Yr.     Yr. 

After 
2     50 
Yr .   Yr . 

Est.  Annual  ! 
Prior  During 

sediment 
After 

Admin.  Build. 

0.10 

1.80 

0.55 

3.30 

3.70 

7.90 

0.04 

0.05 

0.04 

Washer y  & 
Silo 

0.10 

1.80 

0.55 

3.30 

3.70 

7.90 

0.04 

0.05 

0.04 

Mine  Portals 

0.14 

2.59 

0.79 

4.92 

7.2 

15.14 

0.07 

0.09 

0.07 

Tailings 
Pond 

0 

1.65 

0 

7.70 

0 

0 

0.39 

0.46 

0 

Water  Pond 

0 

0.07 

0 

0.32 

0 

0 

0.02 

0.02 

0 

Refuse  Pump 

0 

1.65 

0 

7.70 

0 

5.50 

0.39 

0.46 

0 

Sewage  Pond 

0 

C.18 

0 

0.84 

0 

0 

0.04 

0.05 

0 

Training  Mine 

0 

0.40 

0.04 

0.66 

1.49 

3.15 

0.02 

0.03 

0 

Road  to  Mine 

0.02 

0.68 

0.07 

0.99 

0.22 

1.08 

0.04 

0.06 

0.05 

Conveyor  Road 

0.02 

0.44 

0.13 

1.22 

0.22 

1.41 

0.05 

0.06 

0.06 

Water 

Pipeline 

0.02 

0.36 

0.06 

0.63 

0.02 

0.36 

0.02 

0.023 

0.02 

Conveyor  to 
Dump 

0.06 

0.87 

0.21 

1.34 

0.10 

0.52 

0.02 

0.03 

0.03 

Temp .  Coal 
Dump 

0.15 

2.70 

0.83 

4.95 

0 

0 

0.06 

0.08 

0 

Total 

0.61 

15.19 

3.23 

37.73 

16.65 

42.96 

1.20 

1.47 

0.31 
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FIGURE   16 


New  Town 


Acre-Feet  of  Runoff  and  Sediment  Prior  to, 
During  and  After  Construction  of*  New  Town 


Prior 

2    50 

Yd.   Yd. 

0.64   54.08 


Storm  Runoff 
During 
2       50 
Yd .     Yd . 

5.12   149.12 


Est.  Annual  Sediment 
After 
2     50 
Yd .   Yd .   .  Prior  During  After 


40.61  223.25  3,50  4.63 
(31.4  (201.6 
to    to 
51.5)  246.4) 


4.10 


FIGURE  17 


Road 


Acre-Feet  of  Runoff  and  Sediment  Prior  to, 
During  and  After  Construction  of  Aggregate  Access  Road 


Prior 

2    50 

Yd .    Yd . 


Storm  Runoff 
During 
2     50 
Yd .    Yd . 


0.01  0.41     0.05  0.85 


Est.  Annual  Sediment 
After 
2     50 
Yd .     Yd .    Prior  During  After 


0.23        1.11      0.016     0.022        0.019 
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h  =  2T 
r  d  g 

h  =  Potential  height  in  centimeters 

T  =  Surface  tension  of  water  (75  dynes/centimeter) 

r  =  radius  of  soil  pores  in  centimeter 

d  =  density  of  water  (  1  gram  /  cubic  centimeters) 

g  =  Gravitational  acceleration  (980  centimeters  /  second/second) 

Capillary  pore  size  is  dependent  on  the  particle  size  of  soil 

particles.  Figure  19,  Particle  Size  Distribution,  identifies  the  particle 

size  that  one  can  expect  for  fine  sandy  loam  and  loam  textured  soils. 


Figure  19 
Particle  Size  Distribution 


Fine  Sandy  Loam 
Average   Percent  of   Adjusted 
Particle  Dia.  (CM)  Total  Vol.   Diameter 


Sand 
Clay 
Silt 


0.08 

0.00015 

0.0026 


51 
20 

29 


New  particle  diameter 


0.0408 
0.00003 
0.00075 
0.04158 


Loam 
Percent  of 
Total  Vol. 

35 
28 
37 


Adjusted 
Diameter 

0.028 
0.0004 
0.00096 
0.029 


Assuming  soil  particles  are  uniformly  dispersed,  sized,  and  placed 
together  then  the  average  capillary  pore  radius  is  approximately  one  sixth  the 
average  particle  size.   The  average  capillary  pore  radius  for  fine  sandy  loam 
approximately  one  sixth  the  average  particle  size.   The  average  capillary 
pore  radius  for  fine  sandy  loam  is  0.0069  centimeters  (0.04158/6),  whereas  the 
capillary  pore  radius  is  0.0048  centimeters  (0.029/6)  for  loam. 
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The  potential  capillary  rise*  for  fine  sandy  loams  is: 

2(74  dynes  /  cm) 150  cm 

CO. 0069  cm)  (1  gr/  cm^)  (980  cm/sec2)  =   6.79       =  22.1  cm  or  8.7  inches 

The  potential  capillary  rise  for  loam  soils: 

2  (75  dynes/cm) 150  cm 

(0.0048  cm)  (1  gr/cin3)  (980  cm/secz)  =   4.704   ".-   31.9  cm  or  12.6  inches 

The  two  above  examples  represent  the  possible  extremes  that  may  be 

found  on  the  site. 

The  problem  of  salt  drift  on  soils  was  analyzed  in  the  following 

manner: 

Illustration  1  was  used  to  determine  the  amounts  of  salt  deposition 
and  the  area  affected.  (MR I,  1974) 

From  these  data  Figures  20  and  21  were  developed  to  show  the  annual 

salt  accumulation  in  the  surface  six  inches  of  soil,  assuming  there  is  a  five 

to  ten  percent  loss  due  to  surface  runoff  each  year.   These  tables  are  for  250 

and  50  pound  rates  of  deposition  per  acre  per  year.   However,  before  these  annual 

rates  of  deposition  can  become  meaningful,  the  following  formula  must  be  used 

to  determine  the  concentration  in  parts  per  million: 

Lbs,  of  Salt  per  acre      Parts  per  Million  (Richards,  1954), 
2,000,000  Lbs.  per  acre  = 

Parts  per  million  is  then  converted  to  percent  by  dividing  by  $10,000. 

The  percent  salt  is  then  divided  by  an  electrical  conductivity  factor  to 

determine  the  soil  electrical  conductivity  in  millimhos.   Figure  22  was 

developed  to  determine  the  electrical  conductivity  factor.   (Richards,  1954) 

*  Capillary  rise:   The  rise  of  water  in  soil  pores  due  to  the  inter- 
action of  surface  tension  of  water  and  the  forces  of  adhesion  (attachment). 
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FIGURE  20 

Salt  Accumulation  in  Soils  from  Cooling  Tower  Drift 
At  a  Rate  of  250  Lbs. /Acre/Year 


Year 

Yearly 

Yearly 

Soil 

Electrical  Conduct. 

Ace . 

Runoff 

Salinity 

(Millimhos) 

Deposition  (5-10%) 
225-237     13-25 

(P. P.M.) 
112-118 

(EC  x  103) 

1 

0.6  -  0.6 

2 

427-463 

24-48 

213-231 

1.1  -  1.2    Present  Soil 

3 

609-677 

36-68 

305-338 

1.5-1.7     Ec  x  103 

4 

773-881 

46-86 

386-440 

1.9  -  2.2 

5 

921-1074 

57-102 

460-537 

2.3  -  2.7 

6 

1054-1258 

66-117 

427-629 

2.6  -  3.1 

7 

1174-1433 

75-130 

587-716 

2.9  -  3.6   Nipple  Bench 

8 

1282-1599 

84-142 

641-799 

3.2  -  4.0     0.85  x  10J 

9 

1379-1757 

92-153 

689-878 

3.4  -  4.4 

10 

1466-1907 

100-163 

733-953 

3.7  -  4.8 

11 

1544-2049 

108-172 

772-1024 

3.9  -  5.1 

12 

1615-2184 

115-179 

808-1092 

4.0  -  5.5   Fourmile  Bench 

13 

1679-2312 

122-186 

839-1156 

4.2  -  5.8    1.1  x  103 

14 

1736-2434 

128-196 

868-1217 

4.3  -  6.1 

15 

1787-2550 

134-199 

893-1275 

4.5  -  6.4 

16 

1833-2660 

140-204 

916-1330 

4.6  -  6.7 

17 

1875-2764 

146-208 

937-1382 

4.7  -  6.9 

18 

1913-2863 

151-212 

956-1431 

4.8  -  7.2 

19 

1947-2957 

156-216 

973-1478 

4.9  -  7.4 

20 

1977-3046 

161-220 

988-1523 

4.9  -  7.6 

21 

2004-3131 

165-223 

1002-1565 

5.0  -  7.8 

22 

2029-3211 

170-225 

1014-1605 

5.1  -  8.0 

23 

2051-3288 

173-228 

1025-1644 

5.1  -  8.2 

24 

2071-3361 

177-230 

1035-1680 

5.2  -  8.4 

25 

2089-3430 

181-232 

1044-1715 

5.2  -  8.6 

26 

2105-3496 

184-234 

1052-1748 

5.3  -  8.7 

27 

2120-3559 

187-235 

1060-1779 

5.3  -  8.9 

28 

2133-3618 

191-237 

1066-1809 

5.3  -  9.0 

29 

2145-3674 

194-238 

1072-1837 

5.4  -  9.2 

30 

2156-3727 

197-239 

1078-1863 

5.4  -  9.3 

31 

2165-3778 

199-241 

1082-1889 

5.4  -  9.4 

32 

2173-3826 

202-242 

1086-1913 

5.4  -  9.6 

33 

2181-3872 

204-242 

1090-1936 

5.5  -  9.7 

34 

2188-3916 

206-243 

1094-1958 

5.5  -  9.8 

35 

2194-3958 

208-244 

1097-1979 

5.5  -  9.9 

36 

2200-3998 

210-244 

1100-1999 

5.5  -10.0 

37 

2205-4035 

213-245 

1102-2017 

5.5  -10.1 

38 

2209-4071 

214-246 

1104-2035 

5.5  -10.2 

39 

2213-4105 

216-246 

1106-2O52 

5.5  -10.3 

40 

2217-4137 

218-246 

1108-2068 

5.5  -10.3 

41 

2220-4168 

219-247 

1110-2084 

5.6  -10.4 

42 

2223-4197 

221-247 

1111-2098 

5.6  -10.5 

43 

2226-4225 

222-247 

1113-2112 

5.6  -10.6 

44 

2228-4251 

224-248 

1114-2125 

5.6  -10.6 

45 

2230-4276 

225-248 

1115-2138 

5.6  -10.7 

46 

2232-4300 

226-248 

1116-2150 

5.6  -10.8 

47 

2234-4323 

227-248 

1117-2161 

5.6  -10.9 

48 

2236-4364 

230-249 

1118-2182 

5.6  -10.9 

49 

2237-4364 

230-249 

1118-2182 

5.6  -10.9 

50 

2238-4383 

231-249 

1119-2191 

5.6  -11.0 

Total 

8, 

117-10,265 
A-601 

FIGURE  21 

Salt  Accumulation  in  Soils  from  Cooling  Tower  Drift 
At  a  Rate  of  50  Lbs. /Acre/Year 


Year 


6 
7 
8 
9 
10 


Yearly    Yearly 

Ace.     Runoff 

Deposition  (5-10%) 


45-  48 

86-  88 

124-131 

157-172 

186-220 


2-5 
5-9 
7-12 
9-17 
12-21 


Soil 
Salinity 
(P. P.M.) 

22-  24 
43-  44 
62-  65 
78-  86 
93-110 


212-257 
236-292 
257-325 
276-356 
293-386 


13-24 
15-26 
17-29 
19-31 
20-33 


106-128 
118-146 
128-162 
138-178 
146-193 


Electrical  Conduct. 
(Millimhos) 
(EC  x  103) 


0.11 
0.22 
0.31 
0.39 
0.47 


0.12 
0.22 
0.32 
0.43 
0.55 


Present  Soil 
Ec  x  103 


0.53 
0.59 
0.64 
0.69 
0.73 


0.64 
0.73 
0.81 
0.89 
0.97 


Nipple  Bench 
0.85  x  103 


11 
12 
13 
14 
15 


309-414 
323-441 
336-466 
347-490 
357-513 


22-34 
23-36 
25-37 
26-39 
27-40 


154-207 
161-220 
168-233 
173-245 
178-256 


0.77 
0.80 
0.84 
0.87 
0.89 


-1.03 


10 
17 
23 
28 


Fourmile  Bench 


1.1  x  10: 


16 
17 
18 
19 
20 


366-535 
374-556 
382-575 
389-594 
395-612 


28-41 
29-42 
30-42 
31-43 
32-44 


183-267 
187-278 
191-287 
194-297 
197-306 


0.92 
0.94 
0.96 
0.97 
0.99 


1.34 
1.39 
1.44 
1.49 
1.53 


21 
22 
23 
24 
25 


400-629 
405-645 
410-660 
419-675 
422-689 


33-45 
34-45 
35-45 
35-46 
36-47 


200-314 
202-322 
205-330 
209-337 
211-344 


1.00  - 

1.01  - 

1.02  - 

1.04  - 

1.05  - 


57 
61 
65 
69 
72 


26 
27 
28 
29 
30 


425-702 
428-714 
430-726 
432-737 
434-748 


37-47 
38-47 
38-48 
39-48 
39-48 


212-351 
214-357 
215-363 
216-368 
217-374 


06 
07 
08 
08 
09 


1.76 
1.79 
1.82 
1.84 
1.87 


31 
32 
33 
34 
35 


436-758 
437-768 
438-777 
439-786 
440-796 


40-48 
40-49 
41-49 
41-49 
42-49 


218-379 
218-384 
219-388 
219-393 
220-398 


1.09 

1.09 
1.10 
1.10 
1.10 


-1.90 
-1.92 


94 
97 
99 


36 
37 
38 
39 
40 


441-804 
442-811 
443-818 
444-825 
445-831 


42-49 
43-49 
43-49 
43-49 
44-49 


220-402 
221-405 
221-409 
222-412 
222-415 


1.10 

1.11 
1.11 
1.11 
1.11 


01 
03 
05 
06 
08 


41 
42 
43 
44 
45 


446-836 
446-842 
446-847 
446-852 
446-857 


44-49 
44-50 
45-50 
45-50 
45-50 


223-418 
223-421 
223-423 
223-426 
223-428 


1.12 
1.12 
1.12 
1.12 
1.12 


2.09 
2.11 
2.12 
2.13 
2.14 


46 
47 
48 
49 
50 


446-862 
446-866 
446-870 
446-874 
446-878 


45-50 
46-50 
46-50 
46-50 
46-50 


223-431 
223-433 
223-435 
223-437 
223-439 


1.12 
1.12 
1.12 
1.12 
1.12 


2.16 
2.17 
2.18 
2.19 
2.20 


Total 


1629  -  2059 


A-602 


FIGURE  22 
Electrical  Conductivity  Factor  for  Various  Soil  Textures 


Textural 

Range  of 

Elec.  Fact. 

Average 

Class 

Saturation 
12.5  to  25 

(%) 

Range 

Elect.  Fact 

Coarse 

0.008-0.016 

0.012 

Mod .-Coarse 

25  to  37.5 

0.016-0.024 

0.020 

Med  iura 

37.5  to  50 

0.024-0.032 

0.028 

Mod .-Fine 

50  to  75 

0.032-0.048 

0.040 

Fine 

75  to  100 

0.048-0.064 

0.056 

Because  the  soils  involved  are  sandy  loam  a  factor  of  0.020  was  used. 

Figure  23  was  developed  to  show  the  time  sequence  of  salt  deposition 
and  its  effects  on  vegetation.   The  assumptions  on  the  salt  effects  on  vegetation 
are  also  in  the  table.   Salt  concentration,  as  expressed  in  millimhos,  is  an 
indicator  of  salinity  hazard. 

The  alkalinity  hazard  is  determined  by  the  Sodium  Absorption  Ratio. 

(SAR) .   The  SAR  is  determined  by  the  following  formula: 

Na         =  SAR 
Ca  +  Mg 
2 

The  concentrations  of  sodium,  calcium  and  magnesium  are  expressed 

in  milliequivalents. 
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APPENDIX  111-10 


Acres  of  Vegetation  by  Major  Type 
Lost  to  Structural  Features 
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Appendix     (.cont'd) 
MF.SOIOIC  ROCKS 
Ago  Fossils  Present 


Kaiparowits 

Wahweap 

Straight  Cliffs 

Tropic 

Dakota 

Entrada 
Carmel 


Navajo  Sand- 
stone 

Kaycnta 
Sandstone 

Wingate  Fm. 


Flood  Plain, 

Fluvial 

Lacustrine 

Flood  Plain, 

Fluvial 

Lacustrine 

Fluvi  al ,  Near- 
shore,  Marine 

Marine 


Flood  Plain, 
Fluvial  , 

Lacustrine,  Near- 
shore,  Marine 

Aeolian 

Nearshore 
Marine,  Mar- 
ginal Terres- 
trial 


Aeolian 
Fluvial 
Aeolian 


Upper 
Cretaceous 


Upper 
Cretaceous 


Upper 
Cretaceous 

Upper 
Cretaceous 

Upper 
Cretaceous 


Jurassic 
Jurassic 


Triassic 
Jurassic 

Triassic 
Triassic 


Dinosaurs  and  other  Retpiles,  Fish, 
Fresh-water  Gastropods,  Ostracods, 
Pelecypods 

Vertebrate  remains,  Marine  Inverte- 
brates, Wood,  Plant  remains 

Marine  Invertebrates 


Dinosaur  and  other  Reptiles,  Fresh- 
water Invertebrates,  Plant  remains 


Impact 


Dinosaurs  and  other  Reptiles,  Fish,      Medium- 
Molluscs,  Gastropods,  Wood,  Plant       High 
Remains 


Dinosaur  tracks 
Marine  Invertebrates 


Dinosaurs,  Dinosaur  tracks,  Plant 
remains,  Ostracods 

Dinosaur  and  other  Reptiles,  Dinosaur 
tracks 


Reptiles,  Fish 


Medium- 
High 

Lou- 
Low 
Lou- 
Low 
Low 

Low 
Low 
Low 


</> 

0) 

0) 

a 

-C 

G 

> 

0 

4-1 

0) 

« 

■H 

cu 

> 

A 

t-l 

e 

-C 

•  r4 

CO 

o 

H 

DO 

!— < 

.H 

4-> 

4-> 

4> 

1/1 

o 

3 

C 

c 

1- 

oo 

O 

0 

■H 

0 

a 

(/) 

f-H 

>^ 

w 

o> 

<fl 

0) 

c 

u 

<u 

*— 1 

c 

u. 

Cu 

j: 

•  H 

o 

4-> 

M 

rH 

X 

t/1 

U 

ij 

rH 

4-> 

O 

C 

►-> 

•  H 

ra 

u 

o 

o 

</) 

X 

•  H 

z 

</) 

4-> 

<D 

<n 

^•^ 

o 

_ ( 

X 

i/i 

<44 

4-" 

X 

4-» 

•H 

o 

u 

E 

-3 

-o 

(3 

X 

c 

i/i 

rt 

c 

C 

•H 

C 

r. 

n 

e 

"O 

tu 

n 

O 

•r4 

e 

«-» 

r> 

•3 

01 

u 

c 

4-1 

.-4 

CO 

<U 

a, 

o 

UJ 

n 

.C 

Cu 

u 

<u 

4-> 

< 

X 

o 

* 

t/i 

4-> 

4-> 

c 

<4-l 

4-» 

o 

o 

v. 

>N 

4-> 

•  <H 

nj 

.O 

c 

4J 

o 

,£; 

n 

■rH 

4-» 

o 

-o 

l-H 

!/) 

« 

0 

a. 

o 

6 

2    u.    3 


iH    -H    O 


A-628 


ro  mation 


Chinle  F.m. 


Moenkopi 


Environment  of 
Depos it  ion 


F  luvial 


Fluvial  in 
east 


Appendix    (.cont'd) 
Ml  SOZOIi:  ROCKS 
Age  Fossil?  Present 


Triassic 


Trias  sic 


Fluvial,  Marine   Triassic 
to  west 


Dinosaur  and  other  Worm  Trails,         Low 
Anthropods,  Reptiles,  Fresh-water 
Molluscs,  Petrified  wood,  Plant  remaii  . 
Amphibians,  Fish,  Ostracods,  Rranchio- 
pods 

Reptile  tracks,  Molluscs,  Amphibians,    L 
Fish 

Molluscs  (Ammonites,  Snails,  Clams  §     Med 
.N'autiloi.ds) 


Format  ion 


Environment  of 
Deposit  ion 


Appendix   i  (cont'd) 
PAI  [-OZiMC  ROCKS 
Age  Fossils  Present 


Impact 


Kaibab  Limestone   Marine 
Toroweap  Fm. 


Coconino  Sand- 
stone 

Hermit  Shale 

Supai  Fm. 

Redwall 
Limestone 


Aeol ian 


Fluvial 

Fluvial , 
Marine 

Marine 


Permian 


Permian 


Pe rm ian 


Permian  - 
Pennsy Ivan ian 

Mississippian 


Fish,  Molluscs,  Bryozoan,  Sponges,      Low 
Trilobites,  Corals,  Worms,  Crinoids, 
Echinoids  ,  Algae 

Reptile  tracks,  Invertebrate  tracks     Low 


Insects,  Plant  remains  Low 

Plant  remains,  Amphibian  and  Reptile    Low 
tracks,  Molluscs  to  the  west 

Molluscs,  Corals,  Trilobites,  Crinoids,  Low 
Bryozoans,  Blastoids,  Foramini fers , 
Fish,  Ostracods 


A-629 


Formation 


Environment  of 

Depot  i  t  ion 


Appendix     (cont'd) 

Miiso:oic:  rocks 

A'4C  Fossils  Present 


Impact 


Kaiparowi  ts 
Uahweap 


Flood  Plain, 
Fluvial 

Lacustrine 

Flood  Plain, 

Fluvial 

Lacustrine 


Straight  Cliffs    Fluvial,  Near- 
shore,  Marine 


Tropic 
Dakota 

Entrada 
Carmel 


Navajo  Sand- 
stone 

Kayenta 
Sandstone 

Wingate  Fm. 


Marine 


Flood  Plain, 
Fluvial , 

Lacustrine,  Near 
shore,  Marine 

Aeolian 

Nearshore 
Marine,  Mar- 
ginal Terres- 
trial 

Aeolian 


F luvial 


Aeolian 


Upper 
Cretaceous 


Upper 
Cretaceous 


Upper 
Cretaceous 

Upper 
Cretaceous 

Upper 
Cretaceous 


Jurassic 
Jurassic 


Tr iassic 
Jurass  ic 

Triassic 


Triassic 


Dinosaurs  and  other  Reptiles,  Fish 
Molluscs,  Gastropods,  U'ood,  Plant 
Remains 

Dinosaurs  and  other  Reptiles,  Fish 
Fresh-water  Gastropods,  Ostracods, 
Pclecypods 

Vertebrate  remains,  Marine  Inverte- 
brates, Wood,  Plant  remains 

Marine  Invertebrates 


Dinosaur  and  other  Reptiles,  Fresh- 
water Invertebrates,  Plant  remains 


Dinosaur  tracks 
Marine  Invertebrates 


Dinosaurs,  Dinosaur  tracks,  Plant 
remains,  Ostracods 


'■led  i  urn- 
High 


Me J  1  urn- 
High 


Low 
Low- 
Low 

Low 
Low- 
Low 


Dinosaur  and  other  Reptiles,  Dinosaur   Medium 
tracks 


Reptiles,  Fish 


Low 
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ol 


AppenJ  L.\     t  cont '  J) 
MLSOIO  ii  ROCKS 
Ago  Fossils  Present 


Chinle  Fi 


Moenkcji 


F  1  u  v  i  a  1 


Fluvial  in 
eas  t 


Triassic 


Triassic 


Impact 


Dinosaur  and  other  Worm  Trails,         Medium 
Anthropods,  Reptiles,  Fresh-water 
.Molluscs,  Petrified  wood,  Plant  remains, 
Amphibians,  Fish,  Ostracods,  Branchio- 
pods 

Reptile  tracks,  Molluscs,  Amphibians,    Medium 
Fish 


Format  ion 


1 Invi ronment  of 
Depos  i t ion 


Vppcndi.x  \il  (cont'd) 
PALiiOZOJC  ROCKS 
Age  Fossils  Present 


Impact 


Kaibab  Limestone   Marine 
Toroweap  Fm. 


Cocon.ino  Sand- 
stone 

Hermit  Shale 

Supai  Fm. 


Reuwall 

(Limestone 


Temple  Butte 
Limestone 

Muav  Limestone 


Bright  Angel 
Shale 


Tapeats 


Aeolian 


Fluvial 

Fluvial , 
Marine 

Marine 


Fluvial , 
Marine 

Marine 


Marine , 
Nearshore 

Littoral 


Permian 


Permian 


Permian 

Permian- 
Pennsy lvanian 

Mississ  ippian 


Devonian 
Cambrian 
Cambrian 
Cambrian 


Fish,  Molluscs,  Bryoroan,  Sponges,       Medium 
Trilobites,  Corals,  Worms,  Crinoids, 
Echinoids ,  Algae 

Reptile  tracks,  Invertebrate  tracks     Low 


Insects,  Plant  remains 


Low 


Plant  remains,  Amphibian  and  Reptile     Low 
tracks,  Molluscs  to  the  west 

Molluscs,  Corals,  Trilobites,  Crinoids,  Medium 
Bryozoans,  Blastoids,  Foramini fers , 
Fish,  Ostracods 


Armored  Fish 


Low 


Trilobites,  Sponges,  Cystids,  Castro-    Low 
pods 

Low- 


Low 
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Table  4 
Growth  of  Housing  Units  by  Type,    Phoenix  Metropolitan  Area 


TyPe 


1970  Census 


Single  Family  231,  363 

Multiple  Units  58,  564 

Townhouses/Condomin.    5,630 
Mobile  Homes  2  1,  422 


Total 


316, 989 


1971 
Year's  End 

249, 037 

79, 408 

8,  675 

32, 700 

369, 820 


19  72 
Year's  End 

269, 246 
93, 338 
13, 334 
38,400 

414, 318 


1973 
Year's  End 

277, 998 
97, 583 
17, 129 
41, 400 

434,  1  10 


Growth  Rate 
1970-73  (%) 

+20.2 

+66.6 

+204.2 

+93.  3 

+36.9% 
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Table  6 
1972  Recreation  Resource  Areas  Inventory     (in  Acres) 

Types  of  Area 


Urban  Urban 


Inland 


County 
Imperial 

Local 
178.2 

Regional 
494.  1 

Coastline 
0 

State 
Fed. 

Desert 

34, 609 
637, 079 

Water 
288, 520 

Mountains 
0 

Los  Angeles 

4 

490.  1 

17, 927. 9 

1,  569 

Co. 

State 

Fed. 

1,  547 

2,  875 
2,  500 

1 

21,225 

14. 165 

1,  002 
61,  778 

Co.          1,310 
State       2,053 
Fed.  649,  045 

Orange 

2 

310.2 

2,  423.0 

953 

Fed. 

Fed.     51,813 

Riverside 

1 

234.  5 

5,  173.  3 

0 

Co. 

Co.               349 

Fed.       2,225,  125 


State        1,351 
Fed.  258, 284 


San  Bernardino         1, 344. 5 


5,  930.0 


0  Co.  630  9,413 

Fed.       6,977,628 


Co.  102 

State       9,415 
Fed.  427,  035 


Ventura 


647.  3 


3,700.7  654  Fed. 


1,000  8,  87£ 


State 
Fed. 


6,  554 
2,  085 


Total  Region  10,204.8  35,649.0  3,176  approx.9,  904,  2 19  383,756 


1, 409, 396 


'Source:      Southern  California  Association  of  Governments 
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TABLE  7  -  SELECTED  OUTDOOR  RECREATION  FACILITIES  -  1972 
County  of  Los  Angeles 


Facility 


Primary 
Respons- 
ibility 


Size 


Present                 1990      Defi- 
Existing  Total    County     Require-    Present        Require-   clency 
Number Acreage   Standards  ments Deficiency ments to  1990 


Local    Parks 
5  Recreation 
Centers 

b 
School 
Playgrounds 


Cities 
County 


School 
Districts 


1-4  9  655 

acres 


7,096 


Varies   1,454  8,802 


1-1/2  acres/   10,549 
1000   persons      acres 


2-1/2   acres/   17,580 
1000   persons     acres 


3,453 
acres    ( 3 3 56 ) 


8,778 
acres    (49*) 


11,550 
acres 


19,250 
acres 


4,454 
acres 


10,448 
acres 


Regional        Parks    County 
and      Botanical      Cities 
Gardens 


50  acres   86    41,171 
&  over 


6  acres/     42,192   1,021         46,200     5,029 
1000  persons  acres   acres  (02.5?)   acres     acres 


SUBTOTAL 


57,069    10  acres/    70,321  13,252         77,000    19,931 
1000  persons  acres   acres  (19X)     acres     acres 


Golf 
Courses 


County 
and  Pri- 
vate (if 
open  to 
Public  ) 


120-160 
acres 
for  an 


75 
includ- 
ing 16 


18-hole  within 
par  72   regional 
course   parks 


9,141    One  standard    77    2 

18-hole      18-hole  18-hole 
course  for   courses  courses 
each  90,000 
persons 


85 
18-hole 
courses 


10 
18-hole 
courses 


Beaches 


State 
County, 
Coastal 
Cities 


Varies 


20 


1,372 


All  Available 
Beach  Frontage 


Not  Applicable 


GRAND  TOTAL:  67,582 


a  -  Assuming  a  population  Increase  to  7.7  million  and  no  change  in  county  standards. 

b  -  Elementary  through  high  school  with  existing  play  area,  based  on  State  of  California  standards. 

c  -  Acreage  of  golf  courses  outside  of  regional  parks. 

d  -  There  are  sixteen  18  hole  golf  courses  in  Regional  Parks  and  59  outside  Regional  Parks. 
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TABLE  10 

Oxidant  Trends  in  the  South  Coast  Air  Basin,  1963-1972 
Three-Month  Averages  of  Daily  Maximum  One-Hour  Oxidant  Concentrations 
For  July,  August  &  September 
(pphm) 

Station  1963    1964    1965    1966    1967    1968    1969    1970    1971    1972 


Anaheim 

11.4 

9.6 

15.9 

14.1 

12.5 

11.9 

13.7 

10.7 

8.9 

8.7 

Azusa 

19.8 

24.2 

24.4 

25.8 

26.8 

21.9 

28.0 

28.8 

22.9 

18.1 

Burbank 

15.1 

15.6 

20.9 

17.0 

22.5 

19.0 

19.4 

18.5 

16.1 

13.2 

Corona 

16.4 

25.6 

16.7 

13.8 

22.1 

16.2 

22.0 

20.8 

13.4 



La  Habra 

— 

— 

15.6 

13.3 

9.8a 

11.0 

17.2 

10.0 

15.2 

13.3 

Lennox 

— 

~ 

7.0 

7.0 

6.7 

6.9 

6.8 

6.2 

5.7 

3.4 

Long  Beach 

4.2 

7.3 

6.8 

7.8 

5.9 

4.6 

6.3 

6.0 

6.2 

4.0 

Los  Angeles,   Downtown 

16.2 

15.7 

16.2 

17.3 

13.9 

14.3 

13.0 

13.2 

10.0 

11.4 

Pasadena 

20.0 

21.9 

21.6 

22.2 

22.6 

22.3 

27.4 

25.7 

20.6 

17.1 

Pomona 





20.8 

21.4 

23.9 

20.8 

24.5 

23.5 

16.6 

14.6 

Redlands 

— 

— 

— 

— 

— 

17.2 

20.4 

20.1 

17.1 

13.8 

Reseda 

— 

— 

18.6 

19.6 

20.9 

18.0 

20.1 

17.4 

14.2 

12.1 

Riverside 

17.4 

21.2 

16.6 

18.6 

25.2 

19.5 

25.6 

25.6 

22.9 

22.2 

San   Bernardino 

15.5 

12.2 

17.0 

17.0 

18.2 

15.2 

18.9 

23.1 

18.7 

14.8 

West   Los  Angeles 

11.9 

10.3 

11.3 

11.6 

11.1 

11.2 

11.0 

10.1 

8.4 

7.1 

NOTE:      Superscript  numbers  indicate  number  of  months  of  missing  data. 
Blank  spaces  indicate  stations  were  not  operating. 

SCOURCE:    "Oxidant  Trends  in  the  South  Coast  Air  Basin,  1963-1972,"  California  Air  Resources  Board. 
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iJOUKK     12 

Maior  Transportation  Network,    Los   Angeles   Countv 

1 


[  j     1970-1975 

]     1975-1990 


—  Primary  Transit  Route 

I  mmmm  I  North  County  Transit 

I         "  I  Route  Alternatives 

1  Freeway  Routes 

l  Major  Rail  Routes 
Aviation  Terminals 

|     ^  Intermediate 

j       «  Midrange 

I      «  General  Aviation 

j      .  Metroports 

JO  Multipurpose  Terminals 

■      l  Major  Rail  Classification  Yards 
Commercial  Harbor 


13.  MAJOR  TRANSPORTATION 
NETWORK,  1970-1990 


NOTE:  The  number  and  location  ot  freeways  with- 
in tho  Antu'opo  VaHey  siea  is  sufcmci  to  revision 
upon  completion  of  the  Antolop©  Valley  Transpor- 
tation Study  portion  of  (he  North  Los  Angeiea 
Counly  ReQional   Planning   Project 
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FIGURE    13 


MAJOR  DAMS  AND  IRRIGATED  AREAS 

-    1966   - 


t-jw*  n**tt-i. 
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agricultural  e«PE"i«fwr   station.  un"v|asit»  c  ariiona 

US    DEPARTMENT   Of    INTERIOR.   KiRCAU    Of     HCCLAMATlOW 
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APPENDIX  III   -  13 
The  Reclamation  Development  Act  of  J  974 


A-693 


II 


Public  Law  93-493 

93rd  Congress,  H.  R.   15736 

October  27,   1974 


2to2ct 


To  authority,    enlarge,    and    repair   vnrlo\i3    Federal    reclamation    projects    and 
programs,  nnd  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 

United  State ti  of  America  in  Congress  assembled,  1  hat  this  Act  shall  bo    The  Reoleiniation 
known  as  "Tho  ltcclamation  Development  Act  of  1974".  Dovelopmnnt  Aot 

of  1974. 

TITLE  I 

JNCOrtrOHATION    OF   TAOE,   AIMZONA 

Sec.  101.  It  is  the  purpose  of  this  title  to  separate  that  unincorporated    Page,  Arizona, 
area  in  Coconino  County  in  tho  State  of  Arizona   commonly  known    Comnrmity  Aot 
as  the  town  of  Tage,  Arizona,  from  the  Colorado  River  storage  project     of  1974« 
in  order  that  tho  United  States  may  withdraw  from  the  ownership 
and  operation  of  tho  town  and  the  people  of  that  area  may  enjoy 
self-government,  and  to  facilitate  the  establishment  by  the  people  of 
a  municipal  corporation  under  tho  laws  of  the  State  of  Arizona  by 
tho  transfer  of  certain  Federal  property  described  in  section  103  of  this 
title. 

>  Srx:.  102.  Tho  following  definitions  shall  apply  to  terms  used  in  this    Definitions, 
title. 

(a)  Tho  area  referred  to  herein  as  Page,  Arizona,  includes  the 
following  described  land : 

Pack  Townsite,   Arizona 
oila   and  salt  river   meridian,   arizona 

Township  40  north,  range  8  east:  Acres 

Section  1.  All    ^  M 

^ecuon  z    Kast  half  southwest  quarter,  southeast  quarter 240.00 

Section  11.  fKast   half___  _  3°0  00 

Section  12.   All    ~~~  630  38 

Township  41  north,  range  8  east" 

Section  25.  South  half  southwest  quarter  southeast  quarter,  south- 

on*t  quarter  southeast  quarter 60.00 

Section  36.  East  half,  south  half  northeast  quarter  northwest 
quarter,  east  half  southwest  quarter  northwest 
quarter,  southeast  quarter  northwest  quarter,  north- 
cant  quarter  southwest  quarter,  east  half  northwest 
quarter    southwest    quarter,    south    half    southwest 

quarter    _  &40  00 

Township  40  north,  range  9  east  ■ 

Section  4.  All    _... _'_ _         K!)Jfi 

Section  r,.  AH    ^  M 

Section  0.  All    c<,o  74 

Section  7.  All    _  023  OS 

Section  8.  All    "^Z^^l^^^Z^^Z         (Mo!  00 

Section  0.   All    040.00 

Section  in.   En.st  half  southwest  quarter,  southeast  quarter I  24o!  00 

Section  20.    Routh   half 8^0  00 

Township  41  north,  rongo  9  enst : 

Section  CI.  West  half  southwest  quarter,  west  half  southeast 
quarter  southwest  quarter,  southeast  quarter  south- 
cast  quarter  nouthwest  quarter,  southwest  quarter 

„..  southwest  quarter  southeast  quarter 120.00 

Bcctloo  2a  West  half  northeast  quarter,  nortlnvcnt  quarter  south- 
east quarter  northeast  quarter,  south  half  southeast 
Quarter  northeast  quarter,  west  half,  southeast 
quarter  . _ 690.00 
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Boundary   rtm.nu 
ing   on  fVl«% 


Lnnd,    ln-provo- 
morrta,    fnoill- 

tlos,     ftTLlvl- 

■ties  tuvl    funo- 
tionn,    tnuiaferi 
leasoa  cvnd   oon- 
tro.ot»,    itaal^n— 

ment. 


Pub.  Law  93-493  -  2  -  October  27.   1974 

Paok  Towjisite,  Ahizona — Continued 

OILA  AND  BALT  UXVtB    MEBIDIAH,   ABJZOHA Continued 

Township  41  north,  range  9  eaBt : — Continued  *-«»• 

Section  29.  All    6-10.00 

Section  30.  All    -  041.20 

Section  31.  All    042.00 

Section  32.  All    640.00 

Section  33.  All    _._ 640.00 

Total   10,  717.  66 

The  boundary  of  Page,  Arizona,  is  shown  on  drawing  numbered 
557-431-83,  entitled  "rage,  Arizona,  Townsite  Boundary"  which  is 
on  file  in  the  Office  of  the  Commissioner  of  Reclamation,  Washington, 
District  of  Columbia. 

(b)  Tli«  term  "municipality"  shall  mean  Page,  Arizona,  after  its 
incorporation  as  a  municipality  under  the  laws  of  the  State  of  Arizona. 

fc)  The  term  "Secretary"  shall  mean  the  Secretary  of  the  Interior. 

(d)  The  term  "municipal  facilities"  shall  mean  certain  land,  and 
the  improvements  thereon,  in  Page,  Arizona,  such  as  hospital,  police, 
and  fire  protection  systems,  sowage  and  refuse  disposal  plants,  water 
treatment  and  distribution  facilities,  streets  and  roads,  parks,  play- 
grounds, nirport,  cemetery,  municipa  ./eminent  buildings,  and  other 
properties  suitable  or  usable  for  loc.  municipal  purposes,  including 
any  fixtuiTS,  equipment,  ot  other  pi  sporty  appropriate  to  the  opera- 
tion, maintenance,  replacement,  or  repairs  of  the  foregoing,  which  are 
owned  by  the  United  States  and  under  the  jurisdiction  of  the  Depart- 
ment of  the  Interior,  Bureau  of  Reclamation,  on  the  date  of  incorpora- 
tion of  Page,  Arizona. 

Sec.  103.  Upon  incorporation  of  Page,  Arizona,  as  a  municipality 
under  the  statutes  of  the  State  of  Arizona,  the  Secretary  shall : 

(a)  Transfer  to  the  municipality  without  cost,  subject  to  any 
existing  leases  granted  by  the  United  States,  all  improved  or  unim- 
proved lands  within  Page,  Arizona,  owned  by  the  United  States, 
which  the  Secretary  determines  are  not  required  in  the  administration, 
operation,  and  maintenance  of  Federal  activities  within  or  near  Page, 
Arizona,  and  can  properly  bo  included  within  the  municipality  under 
the  laws  of  the  State  of  Arizona,  except  the  land  to  bo  transferred 
pursuant  to  subsection  (c)  hereof,  and  to  assign  to  the  municipality 
without  cost  any  leases  granted  bv  the  United  States  on  such  land.. 

(b)  Transfer  to  the  appropriate  school  district  without  cost  all 
right,  title,  and  interest  of  the  United  States  to  tho  land  in  block  14-A 
and  lot  1,  block  16.  ns  shown  on  the  United  States  Department  of  the 
Interior,  Bureau  of  Reclamation  drawing  numbered  657-431-87, 
April  29,  1971,  which  drawing  is  on  file  in  tnc  Office  of  the  Commis- 
sioner of  Reclamation,  Washington,  District  of  Columbia,  together 
with  improvements  thereon  owned  by  the  United  States  at  tho  time, 
of  tho  transfer. 

(c)  Transfer  to  tho  municipality  without  cost  all  rights,  title,  and 
interest  of  tho  United  States  in  and  to  any  land,  and  tho  improvements 
thereon,  which  may  bo  contained  in  any  reversionary  clause  of  any 
dedication  deed  for  land  in  Page,  Arizona,  issued  by  tho  United  States. 

(d)  Transfer  all  activities  and  functions  of  a  municipal  character 
boing  performed  by  tho  United  States  to  tho  municipality  subject  to 
tho  provisions  of  sections  104  and  107  of  this  title. 

(o)  Transfer  to  tho  municipality  without  cost  the  municipal  facili- 
ties, as  dofined  in  subsection  102(d)  of  this  title,  except  as  provided 
undor  subsection  104  (a)  of  this  title. 

(f)  Assign  to  tho  municipality  without  cost  those  contracts  to  which 
tho  United.  States  is  a  partv,  and  which  pertain  to  activities  or  func- 
tions to  be  transforrea  under  subsection  (c)  of  this  section  and  are 
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iironcrly  assignable.  Tins  shall  include  contracts  for  furnishing  water 

iutsido  tho  boundaries  of  Pago,  Arizona,  utilizing  the  municipal  sys- 
tem* Provided,  That  tho  contract  which  the  United  States  has  exe- 
cuted with  a  private  utility  for  furnishing  and  distributing  electrical 
©ncrgy  to  the  municipality  shall  bo  assigned  to  the  municipality  upon 
its  request:  And  provided  further,  That  in  tho  assignment  of  tho  con- 
tract for  tho  operation  of  tho  Fago  Hospital  tho  operating  fund  bal- 
ance under  said  contract,  together  with  all  hospital  accounts  receivable, 
shall  bo  transferred  to  tho  municipality  for  tho  same  purpose  as  a 
part  of  the  assignment  of  said  contract. 

Sko.  104.  There  is  hereby  reserved  for  the  Glen  Canyon  unit,  Colo-    Water  supply, 
rado  Kivcr  storage  project,  tho  consumptive  uso  of  not  to  exceed  three    oemtraot# 
thousand  acrc-fcct  of  water  per  year  from  Lake  Powell,  of  which  not 
to  exceed  two  thousand  seven  hundred  and  forty  acre-feet  of  consump- 
tive uso  of  water  aro  hereby  assigned  to  tho  municipality,  consistent 
with  tho  Navajo  Tribal   Council   resolution   numbered   CJN-50-69, 
"dated  June  3,  19G9  :  Provided,  That  upon  incorporation  the  municipal- 
ity shall  enter  into  a  contract  satisfactory  to  the  Secretary  covering 
payment  for  and  delivery  of  such  water  pursuant  to  the  Colorado 
River  Storage  Project  Act  of  June  11, 1956  (70  Stat.  105),  which  con-    43  use  620. 
tract  shall  among  other  things  provide  that : 

(a)  Tho  reservation  and  assignment  of  the  consumptive  uso  of 
water  from  Take  Powell  under  this  section  shall  be  subject  to  tho 
apportionments  of  consumptive  use  of  water  to  the  State  of  Arizonn 
in  article  III  of  the  Colorado  River  Compact  and  article  111(a)(1) 
of  tho  Upper  Colorado  River  Basin  Compact. 

(b)  Title  to  the  water  pumping  and  conveyance  systems  within 
the  Glen  Canyon  Dam  and  powerplant  necessary  to  supply  water  to 
the  municipality  for  culinary,  industrial,  and  municipal  purposes 
shall  be.  retained  by  the  United  States  until  the  Congress  provides 
otherwise. 

(c)  Such  retained  facilities  shall  be  operated  and  maintained  by 
the  Secretary  at  the  expense  of  the  United  vStatcs  until  termination 
of  the  fifth  fiscal  year  following  the  year  of  incorporation.  Not  to 
exceed  two  thousand  seven  hundred  and  forty  acrc-fcct  of  water  per 
annum  or  three  million  gallons  of  water  in  any  twenty-four-hour 
period,  will  be  pumped  by  tho  United  States  from  Lake  Powell  to  the 
water  treatment  plant,  or  to  such  intermediate  points  of  delivery  as 
shall  be  mutually  agreed  upon  by  the  municipality  and  the  United 
States  for  uso  by  the  municipality. 

(d)  Beginning  with  the  sixth  year  following  incorporation  and  con- 
tinuing through  the  tenth  year,  tho  municipality  shall  in  each  year 
pay  to  tho  United  States  proportionately  increasing  increments  of  the 
annual  costs,  including  depreciation  of  the  pumping  equipment, 
involved  in  subsection  (c)  above  with  the  objective  that  following  tho 
close  of  said  tenth  Year  the  municipality  shall  thereafter  bear  such 
costs  in  total,  according  to  the  following  schedule: 

Portion  of  cost  Id  subsection  (c)  of 
section  104  to  be  pnld  to  UDlte<l 
States   ench   year  by  municipal- 
Tear  following  Incorporation:  ltj  (per  centum) 

Sixth 20 

Seventh 40 

Eighth 00 

Ninth 80 

Tenth 80 

Thereafter 100 

(c)  Upon  incorporation  and  at  all  times  thereafter,  tho  municipality 
shall  bear  all  costs  for  operation,  maintenance,  and  replacement  of  tho 
municipal  water  system  beyond  Glen  Canyon  Dam  and  powerplant, 
including  but  not  limited  to  filtration,  treatment,  and  distribution  of 
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water  supplied  pursuant  to  the  water  service  contract  with  the  United 
States. 

Skg.  105.  As  soon  as  reasonably  practicable  after  incorporation  of 
tho  community,  tlio  Secretary  is  hereby  authorized  to  complete  all  or 
any  part  of  the  following  work  which  has  not  been  completed  at  the 
date  of  incorporation. 

(a)  Tako  census  of  population  of  tho  municipality  within  one  year 
following  incorporation. 

(b)  Kcpair  existing  twelve-inch  water  supply  line,  if  inspection 
determines  this  is  necessary. 

(c)  Paint  interior  of  water  storage  reservoirs. 
d)   Seal  coat  paved  streets  in  municipality. 

Install  water  sprinkler  system  in  Pago  cemctory. 

Improvo  streets,  install  curbs,  gutters,  and  sidowalks  as  follows : 

(1)  North  Navajo  Drive: 

(i)  Pave  streets  to  seventy-foot  width  from  Ninth  Avenue 
to  relocated  intersection  of  Aero  Avenue  and  sixty -one- foot 
width  from  Aero  Avenuo  to  Tenth  Avenue. 

(ii)  Placo  curb,  gutter,  and  sidewalk  on  east  side  of  North 
Navajo  Drive  from  Aero  Avenue  to  Tenth  Avenue. 

(2)  Aero  Avenue  from  North  Navajo  Drive  to  Future  Street: 
(i)   Widen  existing  thirty-foot  paved  width  to  seventy- 
foot  paved  width. 

(ii)  Placo  curb,  gutter,  and  sidewalk  on  both  sides  of  street. 

(3)  Tenth  Avenue  from  Future  Street  to  Sandstone  Street: 
(i)   Construct  new  pavement  on  north  half  of  street  and 

overlay  south  half  of  street. 

(ii)  Placo  curb  and  gutter  only  on  north  side  of  street. 

(4)  Future  Street — Approximately  two  thousand  ono  hun- 
dred and  fifty  feet  beginning  at  Tenth  Avenue  and  bordering  cast 
side  of  block  101  as  shown  on  Page  townsite  and  block  plats: 

(i)   Pave  street  to  fifty-two-foot  width. 
(ii)  Place  curb,  gutter,  and  sidewalk  on  west  side  of  street 
tind  curb  and  gutter  only  on  east  side  of  street. 

(5)  Hopi  Avenue  from  Oak  Avenue  to  west  boundary  of  block 
101: 

(i)  Pave  street  to  forty-two-foot  width. 

(ii)  Place  curb,  gutter  and  sidewalk  on  north  side. 

(iii)  Place  curb  and  gutter  only  on  south  side. 
(g)  Construct  paved  access  road  from  United  Stntes  Highway 
Numbered  SO  to  site  of  new  sanitary  landfill  to  be  located  in  the  north- 
west quarter,  section  20,  township  41  north,  rango  8  east,  Gila  and 
Salt  River  meridian,  Arizona:  Provided,  That  in  the  performance  of 
tho  work  authorized  in  this  section,  the  Secretary  may  cither  cause 
the  work  to  be  dono  or  transfer  funds  to  the  municipality  for  this 
purposo  after  ascertaining  that  each  segment  of  work  will  be  accom- 
plished by  a  dato  certain  and  to  standards  satisfactory  to  the  Secretary. 
Skc.  10G.  (a)  Upon  incorporation  the  Secretary  is  authorized  to 
mnko  a  lump-sum  payment  of  $500,000  to  the  municipality  as  assist- 
ance to  the  municipality  in  meeting  the  expenses  of  police  and  fire  pro- 
tection facilities  and  services,  sewage  system,  rcfuso  disposal,  electrical 
distribution  system,  water  treatment  and  distribution,  streets  and 
roods,  library,  park,  playgrounds  and  other  recreational  facilities, 
municipal  government  buildings,  and  other  properties  and  services 
required  for  municipal  purposes. 

(b)  To  make,  a  lump-sum  payment  of  $50,000  to  the  municipality  for 
improvements  to  tho  Page  Hospital. 

Skc  107.  Upon  incorporation,  the  United  States  will  provide  to  the 
municipality,  upon  its  request,  the  services  of  Federal  personnel,  while 
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they  are  employed  by  the  United  Stairs  in  the  operation  and  main- 
tenance, of  the  dlen  Canyon  unit  of  the  Colorado  Rivor  storago  pro:  ct, 
to  assist  in  tho  transition  from  a  federally  administered  community  to 
a  solf-govornmg  municipal  corporation:  Provided,  That  such  assist- 
ance shall  be  lor  a  maximum  of  six  niopths  following  the  date  of 
incorporation:  And  provided  further,  That  the  total  number  of  such 
eniployces  shall  bo  limited  to  ten  at  any  time. 

Sec.  108.  (a)  Except  as  herein  specifically  provided,  no  assets  of  the 
Colorado  Kivcr  storage  projects  or  moneys  of  the  Upper  Colorado 
River  Basin  Fund  shall  be  utilized  after  incorporation  of  the  munici- 
pality for  carrying  out  the  provisions  of  this  Act. 

(b)  At  tho  election  of  tho  municipality,  tho  United  States  shall  make 
electric  power  and  associated  energy  available  to  the  municipality 
from  tho  Colorado  River  storage  project  at  tho  69  kilovolt  bus  of  tho 
existing  power  substation  at  scheduled  rates  effective  from  time  to  time 
for  resale  by  the  municipality  to  an  electric  utility  :  Provided,  That  the 
salo  agreement  between  the  municipality  and  such  utility  is  completed 
before  August  1,  197G:  And  provided  further,  That  in  lieu  oi  such 
purchase  and  resale,  thoro  is  hereby  authorized  to  bo  appropriated 
from  tho  Upper  Colorado  River  Basin  Fund  and  thereupon  trans- 
ferred to  tho  municipality  the  amount  ncressary  for  tho  municipality 
to  acquire  tho  electric  distribution  facilities  in  Page,  Arizona,  in  the 
event  tho  municipality  decides  before  August  1,  11)76,  to  acquire  said 
facilities  through  the  exercise  of  its  powers  of  eminent  domain  or  the 
amount  necessary  for  tho  municipality  to  acquiro  such  facilities  in 
accordance  with  the  terms  and  conditions  of  tho  contract  with  tho 
utility  supplying  the  electricity,  in  the.  event  the.  municipality  exercises 
tho  option  in  said  contract  to  acquire  said  electric  distribution 
facilities:  Provided,  That  the  municipality  agrees  to  repay  with 
interest  the  amount  of  tho  funds  so  transferred  in  twenty  equal  annual 
installments:  Provided,  That  tho  funds  so  repaid  and  tno  accrued 
interest  thereon  will  be  deposited  in  tho  Treasury  to  tho  credit  of  tho 
aforesaid  Upper  Colorado  River  Basin  Fund.  Tne  interest  rate  used 
for  computing  int-erest  on  the  unpaid  balance  of  funds  transferred  to 
tho  municipality  for  purposes  of  this  subsection  shall  bo  determined 
by  the  Secretary  of  the  Treasury,  as  of  the  beginning  of  the  fiscal  year 
in  which  the.  incorporation  of  Page,  Arizona,  occurs,  on  the  basis  of  tho 
computed  average  interest  rate  payable  by  tho  Treasury  upon  its  out- 
standing markotablo  public  obligations  which  are  neither  due  nor 
callable  for  redemption  for  fifteen  years  from  date  of  issue. 

Sec.  109.  The  Secretary  of  tho  Interior  is  authorized  to  transfer 
to  the  United  States  to  be  held  in  trust  for  tho  Navajo  Tribe  title  to 
a  tract  of  land  situated  within  the  southeast  quarter  of  the  southeast 
quarter,  section  8,  the  southwest  quarter,  section  9,  section  16,  the  cast 
half  of  the  northeast  quarter,  section  17,  section  21,  and  the  northeast 
quarter  of  the  northeast  quarter,  section  28,  all  in  township  41  north, 
rango  9  east,  Gila  and  Salt  River  meridian,  Coconino  County,  Arizona, 
and  containing  eight  hundred  and  eight  acres,  more  or  less,  of  which 
tho  particular  description  and  drawing  (Numbered  557-431-38 
"Navajo  Tribe — Antelope  Creek  Recreation  Development  Area  Sur- 
rey Traverse"  dated  May  22,  1969)  are  on  file  and  available  for  public 
inspection  in  tho  office  of  tho  Bureau  of  Reclamation,  Department  of 
tho  Interior.  The  transfer  of  title  to  such  land  is  made  in  consideration 
of  Navajo  Council  Resolution  Numbered  CNJ-50-69  dated  June  3, 
1969,  and  with  the  understanding  that  the  land  so  transferred  shall 
thorcaftcr  constitute  a  part  of  tho  Navajo  Reservation  and  shall  bo 
subject  to  all  laws  and  regulations  applicable  to  that  reservation. 

Sec  110.  The  Congress  hereby  directs  the  Secretary  of  tho  Interior 
to  facilitate  the  effectuation  of  Navajo  Tribal  Council  Resolutions 
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CD  108-08  and  C.JN-50-G5),  subject  to  the  provisions  of  the  Colorado 
43  use  1501.         River  Basin  Project  Act  (82  Stat.  885) . 

Sec.  111.  Tho  Secretary  is  hereby  authorized.  ;cct  only  to  the 
provisions  of  this  tit lo  to  perform  such  acta,  to  dr.;.  .vac  such  author- 
ity, and  to  prescribe-  such  rules  and  regulations,  ami  establish  such 
terms  and  conditions  as  he  may  deem  necessary  nnd  appropriate 
for  the  purpose  of  carrying  out  the  provisions  of  this  title. 
Funding.  Sf.c.  112.  The  Upper  Colorado  River  Basin  Fund  established  pur- 

43  USC  620.  suant  to  section  5  of  tho  Act  of  April  11,  105G  (70  Stat.  105),  shall  be 

utilized  as  appropriate  for  carrying  out  the  provisions  of  this  title: 
Provided,  That  tho  total  expenditures  from  the  fvind  shall  not  exceed 
$4,000,000.  Payments  made-  under  tho  provisions  of  section  105  and 
section  10G  of  this  title,  and  transfer,  made  under  tho  provisions  of 
subsection  108(b)  will  bo  mado  from  revenues  accruing  to  said  basin 
fund  from  tho  sale  of  power  from  tho  Upper  Colorado  River  storagt- 
project. 
Termination  Sec.  113.  All  authority  of  tho  Secretary  under  sections  101  through 

date.  112  of  tins  title  shall  terminate  five  years  following  dato  of  enact- 

ment unless  incorporation  of  Page,  Arizona,  shall  previously  have 
been  achieved. 

Sec.  114.  This  title  may  be  cited  as  the  "Page,  Arizona,  Community 
Act  of  1974". 
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Population  forecasting,  tax  revenue,   housing,  and  public  opinion  poll 

The  participant's  estimate  of  basic  employment  is  contained  in  Chapter  I. 
Basic  employment  generates  "secondary  employment."   "Secondary"  simply  means  that 
jobs  are  generated  by  the  needs  of  basic  employees.   The  products  of  basic 
employment  is  exported  from  the  area  (in  this  case,  power  is  exported  to  Arizona 
and  California) ,  whereas  the  product  of  secondary  employment  is  consumed  by  resi- 
dents within  the  immediate  area. 

An  "employment  multiplier"  is  the  average  number  of  secondary  and  basic 
jobs  expected  to  result  from  creation  of  the  average  basic  job.   Assuming  that  a 
new  town  will  be  established  at  the  Glen  Canyon  City  area,  the  expected  employment 
multipliers  for  three  areas  are  shown  in  Figure  1.   The  same  figure  contains  "depend- 
ent multipliers"  for  the  same  areas.   A  dependent  multiplier  is  the  average  number 
of  people  dependent  upon  each  job.   The  figure  is  smaller  than  a  figure  for  family 
size  would  be,  because  an  average  of  more  than  one  person  is  expected  to  be  employed 
from  each  family. 

Population  projections  for  Page,  Arizona  based  on  the  influence  of  the 
Navajo  Plant  (without  Kaiparowits)  are  shown  in  Figure  2. 

Criteria  for  projecting  tax  revenues 

The  assessed  value  of  property  in  Utah  for  computing  property  taxes  is 
an  average  of  20  percent  of  the  real  value.   This  20  percent  figure  is  then  taxed 
at  the  rate  of  .05436.   The  real  value  of  the  plant  when  completed  is  expected  to 
be  $1,800,000,000.   Mine  property  is  currently  assessed  in  Utah  by  estimating 
the  value  of  the  ore  in  the  ground.   However,  a  task  force  has  made  recommendations 
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FIGURE  1 

Population  Forecasting  Multipliers 
For  the  Kaiparowits  Employment 
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I960  61     62     63    64    65    66    67    68    69    70    71     72    73    74    75    76 
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for  changing  this  procedure  and  a  method  of  computing  value  based  on  net  income  is 
expected  to  be  adopted  soon.   This  later  criterion  was  used  in  this  study  subse- 
quent to  the  first  few  years  of  construction.   The  expected  production  of  coal  and 
limestone  is  estimated,  then  the  net  income  calculation  that  will  probably  be 
applied  is  used  ($4,000,000  for  each  million  ton),  this  is  then  divided  by  the 
capitalization  rate  of  .15  to  reach  an  estimate  of  real  value. 

Sales  tax  in  Utah  (except  for  Salt  Lake  and  Weber  Counties)  is  4.0 
percent  with  a  local  option  of  0.5  percent.   Federal  coal  lease  royalties  are 
divided  so  that  the  state  gets  37.5  percent  and  the  federal  government  gets 
62.5  percent.   The  proposal  includes  a  transfer  of  land  to  the  state  for  the 
plant  site  which  they  intend  to  sale  to  the  companies  for  $300  an  acre.   "Use 
and  sales  tax"  refers  to  a  tax  assessed  on  all  items  that  are  imported  and 
used  in  the  state  even  though  they  are  not  resold  in  the  state,  and  items  that 
are  purchased  in  the  state  for  construction.   Franchise  tax  is  assessed  on 
all  corporations  in  the  state  at  the  rate  of  six  percent  of  net  income.   For 
companies  which  do  business  in  several  states  a  method  of  apportioning  income 
is  used.   Companies  are  charged  according  to  the  portion  of  employees,  investment, 
and  sales  in  the  several  states. 

For  the  purpose  of  computing  income  taxes,  it  is  assumed  that  workers 
in  the  limestone  quarry  would  pay  an  average  $317  in  state  taxes  a  year.   Plant 
construction  workers  would  pay  $394;  mine  construction  workers  $403;  plant  operation 
workers  $298;  mine  operation  workers  $461;  and  workers  in  generated  employment 
(secondary)  $216.   These  are  about  10  percent  of  the  amounts  that  would  be  paid 
in  federal  income  taxes. 

All  calculations  are  based  on  assumptions  according  to  the  best  information 
available.   However,  errors  are  expected  in  the  estimates  and  it  is  hoped  that  some 
estimates  that  are  too  high  will  be  balanced  by  some  estimates  that  are  too  low. 

The  social  psychology  of  housing 

Dr.  ElDean  V.  Kohrs,  Clinical  Director,  Central  Wyoming  Counseling  Center, 
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Casper,  Wyoming,  delivered  a  paper  to  a  meeting  of  the  Rocky  Mountain  American  Asso- 
ciation of  the  Advancement  of  Science  Meeting,  held  in  1974,  entitled  "Social  Con- 
sequences of  Boom  Growth  in  Wyoming."  The  following  is  a  reproduction  of  portions  of 
Dr.  Kohrs'  paper,  substantially  edited  for  space  requirements. 

A  housewife,  after  fighting  mud,  wind,  inadequate  water  and  disposal  systems, 
a  crowded  mobile  home  and  muddy  children  all  day,  snaps  at  her  husband  as  he  returns 
from  a  16-hour  shift.   He  responds  by  heading  back  downtown  and  spending  the  night  at 
a  bar  drinking  and  trading  stories  with  men  from  similar  circumstances.   This  typical 
occurence  came  to  be  called  the  "Gillette  Syndrome." 

Divorce,  tensions  on  children,  emotional  damage  and  alcholism  were  the 
result  of  growth  in  Gillette.   Children  went  to  school  in  double  shifts;  motels 
turned  over  linens  in  triple  shifts.   Jails  became  crowded;  and  police  departments 
experienced  frequent  changes  in  personnel  in  the  tradition  of  frontier  justice.   Out 
of  frustration  with  the  quality  of  living,  it  appeared  that  mayors  shuttled  in  and 
out  of  office  regardless  of  party  like  bobbins  in  a  loom.  Depression  was  rampant  with 
suicide  attempts  at  a  rate  of  one  per  250  people.   Suicide  attempts  were  rarely  fatal 
but  they  became  the  tool  to  regulate  the  lack  of  human  concern.   It  was  the  ultimate 
method  to  express  that  something  was  wrong  and  needed  changing. 

When  neglect  went  beyond  tolerable  limits,  divorce  was  the  natural  con- 
sequence.  Fatigued  men  working  long  shifts  and  driving  long  distances  to  work  came 
home  to  equally  fatigued  wives  coping  with  a  mudspattered  world. 

Trailer  courts  offered  only  a  mud-patty  for  children's  play  as  they  raced 
between  trailer  houses  and  trailer  court  traffic.   Even  schools  were  in  trailers 
similar  to  those  in  which  the  children  lived.   Nothing  seemed  permanent.   Difficulty 
in  coping  with  transient  living,  angry  school  personnel  teaching  under  less  than 
adequate  conditions,  and  parental  conflicts  led  to  poor  school  adjustments  and  achie- 
ments,  then  truancy,  then  delinquency  and  finally  sometimes  a  residential  environment. 

Like  100  years  ago  in  Wyoming,  many  came  looking  for  employment.   Wide 
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FIGURE  3 
Gillette  and  Campbell  County  Statistics 


Public  School 

Year 

City  Population 

County  Population 

Enrollment 

1950 

2,190 

4,839 

694 

1960 

3,580 

5,861 

968 

1968 

8,000 

2,456 

1969-70 

2,975 

1970-71 

7,194 

12,957 

3,261 

1971-72 

7,200 

2,968 

1972-73 

8,000 

3,146 

1973-74 

9,000 

3,060 

1970  Statistics 


County 

Population 

School 

Births   Marriages 

Divorces   Ratio 

Campbell 

12,957 

3,696 

317       130 

72 

1.8 

Carbon 

13,354 

3,514 

237       148 

54 

2.7 

Goshen 

10,885 

3,178 

172       129 

39 

3.3 

Criminal  Statistics 

(1970) 

iving 

Dr: 

Public      Und. 

sr  the 

Criminal 

County 

Population 

Arrests 

Drunkenness    Influence 

Budget 

Campbell 

12,957 

1,025 

134 

90 

$1,118,597 

Carbon 

13,354 

614 

56 

20 

551,507 

Goshen 

10,885 

337 

47 

20 

419,500 

Campbell 
Carbon 
Goshen 
Wyoming 


School  Drop-Outs 

1969-70 

70 
52 
31 


Drop-Out  Rate 

1969-70 

5.0 
3.4 

2.3 
3.4 
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open  spaces  and  unlimited  employment  attracted  workers  from  Florida  to  California. 
People  worked  hard  and  drank  hard.   There  was  little  time  for  release  through  re- 
creation . 

Jails  often  became  a  protection  of  wives  from  beating  by  drunken  spouses 
rather  than  detention  for  real  crime.   Psychiatric  and  alcoholic  withdrawal  problems 
were  maintained  in  the  jail  because  of  overworked  medical  personnel  and  inadequate 
medical  facilities.   The  hospital  was  a  first-aid  station  to  maintain 
life  until  the  injured  could  be  transported  to  a  hospital  in  Casper, 
Billings  or  Denver. 

The  pattern  of  depression,  delinquency  and  divorce  was  so  well  documented 
that  the  consequences  were  predictable.   Citizens  forsook  the  pursuit  of  higher 
needs  in  order  to  cope  with  the  need  for  adequate  water,  sanitation,  and  social 
survival.   An  attitude  soon  developed,  "Let  it  happen;  we'll  meet  the  crisis  again." 
Booms  are  not  new  in  Wyoming,  but  the  social  consequences  are  becoming  increasingly 
clear. 

The  present  study  is  based  on  Campbell  County.   Campbell  County  is  the 
size  of  the  state  of  Connecticut  and  contains  one  town  -  Gillette.   From  1960 
to  1970,  the  population  of  the  county  grew  121  percent.   The  peak  of  the  most  recent 
boom  occurred  in  1970.   See  Figure  3. 

Campbell  County  can  be  compared  to  two  other  Wyoming  counties  with  roughly 
the  same  1970  census  population  figures.   Carbon  County  grew  at  a  rate  of  zero 
percent  and  Goshen  County  at  a  rate  of  minus  6.7  percent  from  1960  to  1970.   Campbell 
County  had  a  significant  energy  boom.   Carbon  County  had  significant  changes  due  to  the 
coal  expansion  in  Manna  and  uranium  at  Shirley  Basin.   Goshen  County  has  continued 
to  be  a  stable  ranch  and  farm  community. 

As  Figure  3  shows,  high  employment  and  the  wealth  of  boom  conditions  does 
not  mean  fewer  social  problems.   In  fact  the  reverse  seems  to  be  the  case.   The 
comparative  figures  for  divorce  rates  and  criminal  statistics  are  particularly  re- 
vealing. 
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The  school  dropout  rate  of  5.0  to  6.3  percent  in  Campbell  County  far  exceeds 
Carbon,  Goshen,  and  the  State  of  Wyoming  as  a  whole.   The  move  from  a  stable  school 
environment  to  one  plagued  with  rapid  growth  and  administrators  unfamiliar  with  such 
conditions  resulted  in  frequent  school  personnel — student  confrontations.   Because  of 
high  employment  opportunities,  many  students  opted  for  work  rather  than  continued 
education  unrelated  to  employment  trends. 

This  issue  of  boom  town  is  not  politics,  economics  or  engineering,  but 
rather  human  survival  at  a  level  above  existence,  getting  along,  or  even,  as  good  as 
we  have  it  now. 

Since  the  first  oil  was  found  at  Salt  Creek,  power  production  in  Wyoming 
has  wreaked  a  toll  of  human  suffering,  developed  opportunities  that  flared  in  the 
boom  blaze  and  died,  or  flared  and  continued  wildfire  growth  without  care  or  plan- 
ning, leaving  wakes  as  devoid  of  quality  life  support  as  a  prairie  grass  burn  area. 

Details  of  public  opinion  poll 

Random  samples  without  replacement  were  taken  in  each  of  six  communities, 
however,  the  proportion  of  people  interviewed  differed  for  each  town. 

A  sampling  error  of  10  percentage  points  at  the  95  percent  confidence 
level  means  that  for  an  estimate  such  as  47  percent  there  is  a  95  percent  chance 
that  the  true  population  percentage  will  fall  between  37  and  57  percent.  (47%  -  10% 
=  37%)  (47%  +  10%  =  57%). 

Three  types  of  hypotheses  tests  were  used.   For  subpopulation  comparisons 
of  responses  to  questions  used  for  the  Page,  Arizona  sample,  chi  square  tests  for 
contingency  tables  were  employed.   A  discussion  of  these  tests  can  be  found  in 
Introduction  to  Mathematical  Statistics  by  Hogg  and  Craig. 

Since  the  sample  design  of  the  southern  Utah  communities  was  dispropor- 
tionate, alternative  procedures  were  used.   For  comparisons  of  two  mean  or  percentage 
estimate,  dif ference-of-means  tests  were  employed.   Differences  of  estimates  were 
assumed  to  be  normally  distributed.   A  discussion  of  dif ference-of-means  tests 
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were  employed.   Differences  of  estimates  were  assumed  to  be  normally  distributed. 
A  discussion  of  dif ference-of-means  tests  can  be  found  in  Survey  Sampling  by  Kish, 

Break-downs  referred  to  in  the  text,  but  not  explained  in  detail  are 
listed  on  the  following  pages. 
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Page  Sample 

Total  374 

Residence: 

Trailer  House  261 

Apartment  42 

Private  Home  71 

Sex: 

Male  184 

Female  190 

Age: 

18-29  111 

30-39  99 

40-55  111 

Over  55  52 

Income : 

$15,000  or  less  129 

Over  $15,000  240 

Occupation: 

Professional  and  Business  113 

Manual  249 
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SOUTHERN  UTAH 
DO  YOU  FAVOR  OR  OPPOSE  AN  INCREASE  IN  POPULATION  IN  THIS  COMMUNITY? 

Favor  Oppose  Don't  Know 


Totals 


76% 


202 


4% 


Sex: 


Male 

78 

Female 

76 

Age: 

18-29 

75 

30-39 

83 

40-55 

77 

Over  55 

74 

Income : 

Under  $8,000 

76 

Over  $8,000 

79 

Occupation: 

Professional  and  Business 

76 

Manual 

76 

Retired 

73 

Area: 

Cannonville 

85 

Tropic 

92 

Henrieville 

85 

Boulder 

61 

Escalante 

85 

Kanab 

69 

16 
24 


23 
17 
18 
20 


18 
21 


22 
21 
17 


15 
3 
15 
36 
10 
28 


DO  YOU  FAVOR  A  SLIGHT  OR  SUBSTANTIAL  INCREASE  IN  POPULATION? 

Slight  Substantial 


Total 


38% 


35% 


Sex: 

Male 

40 

Female 

36 

Age: 

18-29 

35 

30-39 

42 

40-55 

30 

Over  55 

40 

Income : 

Under  $8,000 

37 

$8,000  and  over 

38 

Occupation : 

Professional 

and 

Business 

34 

Manual 

37 

Retired 

42 

Area : 

Boulder 

42 

Cannonville 

43 

Escalante 

44 

Henrieville 

41 

Kanab 

33 

Tropic 

39 

38 
32 


36 
37 
42 
31 


32 

40 


37 
37 
31 


19 
35 
37 
41 
31 
52 
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SOUTHERN  UTAH 

DO  YOU  FAVOR  OR  OPPOSE  AN  INCREASE  IN  POPULATION  IN  THIS  COMMUNITY  IF  IT 
CAUSES  LOCAL  TAXES  TO  RISE  SLIGHTLY? 


Favor 


Oppose 


Don't  Know 


Totals 


542 


362 


72 


Sex: 

Male 

63 

Female 

48 

Age: 

18-29 

56 

30-39 

66 

40-55 

53 

Over  55 

50 

Income: 

Under  $8,000 

51 

Over  $8,000 

60 

Occupation: 

Professional  and  Business 

52 

Manual 

60 

Retired 

51 

Area: 

Cannonville 

78 

Tropic 

69 

Henrlevllle 

70 

Boulder 

44 

Escalante 

63 

Kanab 

45 

30 
46 


38 
34 
35 
42 


40 
37 


46 
32 
41 


20 
26 
28 
53 
28 
48 


6 

0 

12 

7 


DO  YOU  FAVOR  OR  OPPOSE  AN  INCREASE  IN  POPULATION  IN  THIS  COMMUNITY  IF  IT 
CAUSES  LOCAL  TAXES  TO  RISE  SUBSTANTIALLY? 


Favor 


Oppose 


Don't  Know 


Totals 


272 


662 


82 


Sex: 

Male 

27 

64 

Female 

26 

68 

Age: 

18-29 

26 

67 

30-39 

22 

77 

40-55 

31 

59 

Over  55 

27 

64 

Income : 

Under  $8,000 

27 

61 

Over  $8,000 

27 

70 

Occupat Ion: 

Professional  and  Business 

27 

70 

Manual 

23 

68 

Retired 

30 

59 

Area: 

Cannonville 

45 

50 

Tropic 

39 

55 

Henrlevllle 

30 

61 

Boulder 

17 

81 

Escalante 

32 

58 

Kanab 

21 

72 

6 

1 

10 

9 


12 
2 


2 

8 

11 


5 
6 
9 
3 
10 
7 
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SOUTHERN  UTAH 


DO  YOU  ANTICIPATE  CHANGING  YOUR  EMPLOYMENT  IF  THIS  COMMUNITY  GROWS 
SUBSTANTIALLY? 


Yes 


No 


Don'c  Know 


Totals 


26% 


732 


22 


Sex: 


Male 

26 

Female 

26 

Age: 

18-29 

49 

30-39 

36 

40-55 

26 

Over  55 

13 

Income : 

Under  $8,000 

23 

Over  $8,000 

29 

Occupation: 

Professional  and  Business 

23 

Manual 

45 

Retired 

5 

Area: 

Cannonville 

45 

Tropic 

36 

Henrieville 

56 

Boulder 

8 

Escalante 

29 

Kanab 

20 

72 
73 


50 
61 
70 
86 


76 
68 


73 
54 
95 


55 

63 
39 
92 
72 

78 


WHICH  DO  YOU  BELIEVE  IS  MOST  IMPORTANT  IN  THIS  AREA: 


Economic 
Development 


Environmental 
Conservation 


Both 


Don't 
Know 


Totals 


612 


132 


212 


52 


Sex: 


Male 

70 

Female 

53 

Age: 

18-29 

52 

30-39 

49 

40-55 

65 

Over  55 

67 

Income: 

Under  $8,000 

64 

Over  $8,000 

57 

Occupation: 

Professional  and  Business 

43 

Manual 

69 

Retired 

67 

Area: 

Cannonville 

65 

Tropic 

76 

Henrieville 

7.1 

Boulder 

56 

Escalante 

77 

Kanab 

49 

8 

19 

3 

17 

22 

8 

28 

19 

1 

15 

30 

6 

10 

20 

4 

8 

18 

8 

11 

18 

8 

16 

24 

3 

15 

37 

5 

14 

14 

3 

11 

13 

9 

5 

22 

6 

2 

14 

8 

11 

13 

6 

11 

17 

17 

6 

15 

1 

20 

25 

6 
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SOITHERN  UTAH 

DO  YOU  APPROVE  OR  DISAPPROVE  OF  OUTSIDE  INTERESTS  INVESTING  MONEY  IN  THIS 
COMMUNITY? 


Favor 


Oppose 


Don't  Know 


Totals 


832 


132 


42 


Sex: 


Male 

87 

Female 

79 

Age: 

18-29 

81 

30-39 

81 

40-55 

86 

Over  55 

82 

Income : 

Under  $8,000 

82 

Over  $8,000 

83 

Occupation: 

Professional  and 

Business 

82 

Manual 

81 

Retired 

86 

Area: 

Cannonville 

70 

Tropic 

86 

Henrieville 

80 

Boulder 

56 

Escalante 

90 

Kanab 

82 

12 
14 


16 
15 
11 
11 


12 
13 


15 

15 

7 


20 
8 

11 

39 
8 

14 


10 
6 
9 
6 
2 
5 


DO  YOU  FAVOR  OR  OPPOSE  THE  RECRUITMENT  OF  MINORITY  GROUPS  (SUCH  AS  INDIANS) 
TO  WORK  IN  LOCAL  POWER  PLANTS? 


Favor 


Oppose 


Don't  Know 


Totals 


832 


132 


42 


Sex: 


Male 

83 

Female 

84 

Age: 

18-29 

86 

30-39 

84 

40-55 

80 

Over  55 

84 

Income : 

Under  $8,000 

84 

Over  $8,000 

83 

Occupation: 

Professional  and  Business 

79 

Manual 

86 

Retired 

84 

Area: 

Cannonville 

82 

Tropic 

73 

Henrieville 

91 

Boulder 

67 

Escalante 

78 

Kanab 

88 

12 
13 


12 
14 
12 
12 


12 
12 


18 
10 
11 


12 
24 
4 
31 
11 
10 


5 
3 
4 
3 
10 
1 
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PACE,  ARIZONA 


RESIDENCE: 


Trailer 
Rouse 


Apartment 


Private 
Home 


Totals 


70Z 


HZ 


19Z 


Sex: 


Male  (N-184) 

68 

14 

Female  (N-190) 

72 

9 

Age: 

18-29  (N-lll) 

69 

17 

30-39  (N-99) 

75 

7 

40-55  (N-lll) 

71 

9 

Over  55  (N-52) 

58 

12 

Income : 

$15,000  and  under 

(N-129) 

59 

19 

Over  $15,000  (N-240) 

76 

7 

Occupation: 

Professional  and 

Business 

51 

12 

Manual  (N-249) 

80 

11 

18 
20 

14 
18 
20 
31 

22 
18 


36 
9 


WHILE  LIVING  IN  PAGE  WOULD  YOU  PREFER  TO  LIVE  IN: 

Trailer     Apartment 
House 


Private 
Home 


Don't 
Know 


Total 


35Z 


3Z 


60S 


1Z 


Sex- 

Male  (N-184) 

32 

4 

Female  (N-190) 

39 

2 

Age: 

18-29  (N-lll) 

28 

4 

30-39  (N-99) 

34 

2 

40-55  (N-lll) 

43 

0 

Over  55  (N-52) 

35 

8 

Income : 

Under  $15,000  (N' 

■129) 

22 

5 

Over  $15,000  (N- 

240) 

42 

2 

Occupation: 

Professional  and 

Business 

23 

2 

(«-113) 

Manual  (N-249) 

43 

3 

63 

1 

57 

2 

66 

2 

62 

2 

55 

2 

58 

0 

69 

3 

55 

1 

74 

2 

53 

2 
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PAGE,  ARIZONA 


WOULD  YOU  SAY  YOUR  DWELLING  IS  TOO  LARGE,  TOO  SMALL,  OR  ABOUT  RIGHT? 


Too 
Large 


Too 

Small 


About 
Right 


Don*t 
Know 


Total 


IX 


312 


68Z 


1Z 


Sex: 

Male  (N-184) 

Female  (N-190) 
Age: 

18-29  (N-lll) 

30-39  (N-99) 

40-55  (N-lll) 

Over  55  (N-52) 
Income : 

Under  $15,000  (N-129) 

Over  $15,000  (N-240) 

Occupation: 

Professional  and  Business 
(N«=113) 

Manual  (N-249) 


35 

65 

0 

26 

72 

1 

38 

60 

2 

41 

59 

0 

17 

81 

0 

25 

75 

0 

36 

62 

1 

28 

71 

0 

25 

74 

0 

34 

65 

1 

ARE  YOUR  YARD  FACILITIES  TOO  LARGE,    TOO  SMALL,   OR  ABOUT  RIGHT? 


Too 
Large 


Too 
Small 


About 
Right 


Don't 
Know 


Total 


0Z 


36  Z 


64Z 


0Z 


Sex: 

Male   (N-184) 

0 

Female  (N-190) 

0 

Age: 

18-29  (N-lll) 

0 

30-39  (N=99) 

0 

40-55  (N-lll) 

0 

Over  55  (N-52) 

0 

Income: 

$15,000  and  under  (N-129) 

0 

Over  $15,000  (N-240) 

0 

Occupation: 

Professional  and 

0 

Business  (N-113) 

Manual  (N-249) 

0 

43 

57 

0 

30 

70 

0 

47 

53 

0 

49 

52 

0 

24 

76 

0 

17 

83 

0 

40 

61 

0 

35 

65 

0 

28 

72 

0 

41 

59 

0 
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PAGE,  ARIZONA 


HOW  LONG  HAVE  YOU  LIVED  IN  PAGE? 

Less  than  2 


2  to  10 


More  than  10 


Total 


53Z 


362 


102 


Sex: 

Male  (N-184) 

56 

Female  (N«=189) 

51 

Age: 

18-29  (N-lll) 

69 

30-39  (N-99) 

50 

40-55  (N-110) 

50 

Over  55  (N=52) 

33 

Income: 

$15,000  and  under  (N=129) 

50 

Over  $15,000  (N=239) 

56 

Occupation: 

Professional  and 

49 

Business  (N=113) 

Manual  (N-248) 

57 

34 
39 

23 
44 
36 
46 

32 
38 

33 
38 


10 
11 

7 

5 

14 

21 

19 
6 

19 

5 


ARE  YOU  PLANNING  TO  LEAVE  PAGE  IN  THE  NEAR  FUTURE? 


Yes 


No 


Don't  Know 


Total 


422 


49Z 


9% 


Sex: 

Male  (N=184) 

40 

51 

9 

Female  (N=190) 

43 

47 

10 

Ago: 

18-29  (N-lll) 

49 

43 

8 

30-39  (N-99) 

37 

54 

8 

40-55  (N-lll) 

42 

46 

12 

Over  55  (N-52) 

35 

56 

10 

Income: 

$15,000  and  under 

(N-129) 

36 

58 

5 

Over  $15,000  (N-240) 

45 

44 

11 

Occupation: 

Professional  and 

31 

63 

C 

Business  (N-113) 

Manual  (N-249) 

47 

42 

11 
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PAGE,  ARIZONA 


DO  YOU  FAVOR  OR  OPPOSE  AN  INCREASE  IN  POPULATION  IN  THIS  COMMUNITY? 


Favor 


Oppose 


Don't  Know 


Total 


55X 


21X 


24; 


Sex: 

Kale  (N-183) 

58 

Female  (N-190) 

52 

Age: 

18-29  (N-110) 

60 

30-39  (N-99) 

52 

40-55  (N-lll) 

54 

Over  55  (N-52) 

52 

Income: 

$15,000  and  under  (N-129) 

54 

Over  $15,000  (N-239) 

56 

Occupation: 

Professional  and 

54 

Business  (N-113) 

Manual  (N-248) 

56 

20 
23 

24 
27 
14 
21 

27 
18 

26 

18 


22 
25 

16 
20 
32 
27 

19 
27 

20 
27 


DO  YOU  FAVOR  A  SLIGHT  OR  SUBSTANTIAL  INCREASE? 

Slight        Substantial 


Total 


29Z 


1U1 


Sex: 


Male  (N-183) 

30 

Female  (N-190) 

27 

Age: 

18-29  (N-110) 

32 

30-39  (N-99) 

29 

40-55  (N=lll) 

25 

Over  55  (N-52) 

27 

Income : 

$15,000  and  under  (N-129) 

26 

Over  $15,000  (N-239) 

30 

Occupation: 

Professional  and 

26 

Business  (N-113) 

Manual  (N-248) 

30 

26 
22 

28 
22 
25 
13 

27 
22 

26 

23 
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PACE,  ARIZONA 


DO  YOU  FAVOR  OR  OPPOSE  AN  INCREASE  IN  POPULATION  IN  THIS  COMMUNITY  IF  IT 
CAUSES  LOCAL  TAXES  TO  RISE  SLIGHTLY? 


Favor 


Oppose 


Don't 
Know 


Total 


36% 


36% 


28% 


Sex: 

Male  (N-184) 

39 

Female  (N-190) 

34 

Age: 

18-29  (N-lll) 

35 

30-39  (N-99) 

39 

40-55  (N-lll) 

40 

Over  55  (N-52) 

27 

Income : 

$15,000  and  under  (N-129) 

30 

Over  $15,000 

40 

Occupation: 

Professional  and 

40 

Business   (N-113) 

Manual  (N-249) 

36 

35 

26 

36 

30 

46 

19 

37 

23 

22 

39 

39 

35 

50 

21 

28 

32 

41 

20 

31 

32 

DO  YOU  FAVOR  OR  OPPOSE  AN  INCREASE  IN  POPULATION  IN  THIS  COMMUNITY  IF  IT 
CAUSES  LOCAL  TAXES  TO  RISE  SUBSTANTIALLY? 


Favor 


Oppose 


Don't 
Know 


Total 


152 


55% 


30% 


Sex: 

Male  (N-184) 

17 

Female  (N-190) 

13 

Age: 

18-29  (N-lll) 

12 

30-39  (N-99) 

14 

40-55  (N-lll) 

18 

Over  55  (N-52) 

15 

Income : 

$15,000  and  under  (N-129) 

14 

Over  $15,000  (N-240) 

15 

Occupation: 

Professional  and 

13 

Business  (N-113) 

Manual  (N-249) 

16 

54 

29 

56 

32 

67 

22 

59 

27 

43 

39 

50 

35 

64 

22 

50 

34 

63 

24 

51 

33 
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PAGE,  ARIZONA 


DO  YOU  APPROVE  OR  DISAPPROVE  OF  OUTSIDE  INTERESTS  INVESTING  MONEY  IN  THIS 
COMMUNITY? 


Approve 


Disapprove 


Don't  Know 


Total 


81% 


8Z 


lit 


Sex: 

Male  (N-184) 

83 

Female  (N-190) 

80 

Age: 

18-29  (N-lll) 

81 

30-39  (N-99) 

80 

40-55  (N-lll) 

83 

Over  55  (N-52) 

81 

Income : 

$15,000  and  under  (N-129) 

78 

Over  $15,000  (N=240) 

83 

Occupation: 

Professional  and 

91 

Business  (N-113) 

Manual  (N=249) 

78 

8 
8 

8 
9 
8 
4 

5 
9 

5 
9 


10 
12 

11 

11 

9 

15 

18 
8 

4 
13 


DO  YOU  FAVOR  OR  OPPOSE  THE  RECRUITMENT  OF  MINORITY  GROUPS  (SUCH  AS 
INDIANS)  TO  WORK  IN  LOCAL  POWER  PLANTS? 


Favor 


Oppose 


Don't  Know 


Total 


85Z 


12% 


4% 


Sex: 

Male  (N-184) 

84 

Female  (N-190) 

85 

Age: 

18-29  (N-lll) 

86 

30-39  (N-99) 

83 

40-55  (N-lll) 

85 

Over  55  (N-52) 

85 

Income : 

$1,5000  and  under  (N-129) 

81 

Over  $15,000  (N-240) 

87 

Occupation: 

Professional  and 

88 

Business  (N-113) 

Manual  (N-249) 

84 

14 

10 

12 
12 
11 
12 

12 
11 

9 
12 


2 
5 

2 

5 
4 
4 

6 
2 

4 
4 
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PAGE,  ARIZONA 


DO  YOU  ANTICIPATE  CHANGING  YOUR  EMPLOYMENT  IF  THIS  COMMUNITY  GROWS 
SUBSTANTIALLY? 


Yes 


No 


Don't 
Know 


Total 


82 


912 


12 


Sex: 

Male  (N-184) 

9 

Female  (N-190) 

7 

Age: 

18-29  (N-lll) 

12 

30-39  (N-99) 

9 

40-55  (N-lll) 

6 

Over  55  (N=52) 

4 

Income : 

$15,000  and  under  (N=129) 

9 

Over  $15,000  (N=240) 

8 

Occupation: 

Professional  and 

11 

Business  (N=113) 

Manual  (N=249) 

8 

90 
92 

86 
91 
94 
96 

89 
92 

89 
91 


WHICH  DO  YOU  BELIEVE  IS  MOST  IMPORTANT  IN  THIS  AREA? 


Economic    Environmental   Both   Don't 
Development   Conservation  Know 


Total 


402 


252 


322 


32 


Sex: 

Male  (N-184) 

46 

Female  (N-190) 

34 

Age: 

18-29  (N-lll) 

27 

30-39  (N-9?) 

39 

40-55  (N-lll) 

46 

Over  55  (N-52) 

54 

Income : 

$15,000  and  under  (N-129) 

12 

Over  $15,000  (N-240) 

44 

Occupat  ion : 

Professional  and 

35 

Business  (K»113) 

Manual  (N-249) 

42 

25 

29 

1 

25 

35 

6 

44 

23 

4 

25 

32 

3 

12 

40 

3 

12 

31 

4 

30 

30 

8 

22 

33 

1 

24 

38 

3 

25 

29 

4 
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APPENDIX  IV  -  1 


Statutes,  Regulations  and  Contracts 


A-727 


APPENDIX  IV-1 
Statutes,  Regulations  and  Contracts 

Federal 

(CFR  -  Code  of  Federal  Regulations;  USC  -  United  States  Code; 
PL  -  Public  Law) . 

National  Environmental  Policy  Act  of  1969  (83  Stat.  852,  USC  431 
et  seq. ) . 

Contract  for  Water  Service  from  Lake  Powell  (Contract  No.  14-06-400-5139) 
Federal  Coal  Leases  held  by  Resources  Co.  et  al  -  Bureau  of  Reclamation. 

Fossil  Fuel  burning  installations,  (40  CFR,  Part  60). 

Federal  ambient  air  quality  standards  (42  CFR,  Part  410). 

Clean  air,  Clean  Air  Act  of  1970,  as  amended. 

Prevention  of  significant  air  quality  deterioration,  Environmental 
Protection  Agency  (Federal  Register,  Vol.  38,  No.  235,  December  5,  1974). 

Steam  Electric  Power  Generating  Point  Source  Category,  Effluent 
Guidelines  and  Standards,  Environmental  Protection  Agency  (Federal  Register, 
Vol.  39,  No.  196,  October  8,  1974). 

Control  of  radioactive  air  pollution  from  coal  burning,  Atomic  Energy 
Act  of  1954  (68  Stat.  919;  43  USC,  Sec.  2011,  et  seq.;  10  CFR,  Part  20). 

Objects  affecting  navigable  air  space  (smokestacks,  buildings), 
Federal  Aviation  Act  of  1958  (PL  85-726,  August  23,  1958;  72  Stat.  749,  797; 
49  USC  1348,  1501;  14  CFR,  Part  77). 

Highway  development  and  construction  (PL  85-767,  August  27,  1968; 
72  Stat.  885;  Title  23  USC  Chapter  1,  Section  109;  23  CFR  1.3,  .4). 

Interstate  and  Defense  Highway  System,  Federal-Aid  Highways  (23  USC, 
Chapter  1,  Section  109). 

Federal  Environmental  Pesticide  Control  Act  of  1972  (PL  92-516;  7  USC 
136). 

Requirements  relating  to  preservation  of  the  quality  of  interstate 
water,  Federal  Water  Pollution  Control  Act  (requirements  under  authority  of 
Utah  Code  Section  26-15-4  and  5,  Section  73-14-1  to  13  Utah  Code,  annotated 
1953,  as  amended). 

Act  to  amend  the  Federal  Water  Pollution  Control  Act  (PL  92-500, 
October  18,  1972). 


A-729 


The  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as  amended, 
16  USC  661  et  seq.,  in  Section  662). 

The  Endangered  Species  Act  of  1973  (PL  93-205). 

Bald  Eagle  Protection  Act  (16  USC  668-668d) . 

Executive  Order  11593  of  1971  (36  CFR  8921). 

Archaeological  Preservation  Act  of  1974  (88  Stat.  174,  PL  93-291, 
16  USC  469a-l,  2). 

National  Historic  Preservation  Act  of  1966. 

Federal  Antiquities  Act  of  1906  (24  Stat.  225,  16  USC  431  et  seq.). 

Historic  Sites  Act  of  1935  (49  Stat.  666,  16  USC  461  et  seq.). 

National  Historic  Preservation  Act  of  1966  (80  Stat.  915, 
16  USC  470  et  seq.). 

Occupational  Safety  and  Health  Act  of  1970,  approved  December  29, 
1970  (84  Stat.  1590;  5  USC  7902;  29  USC  651-678;  Executive  Order  11612,  July 
26,  1971;  36  CFR  13891). 

Solid  Waste  Disposal  Act,  as  amended  (42  USC  3251). 

Noise  Control  Act  of  1972  (42  USC  4091). 

Executive  Order  No.  11752,  December  17,  1973  (38  CFR  32793). 

Communication  stations,  Act  of  June  19,  1934,  as  amended  (48  Stat. 
1082;  47  USC  303;  47  CFR  1.70). 

Water  plants,  pipelines,  etc.,  Act  of  February  15,  1901  (31  Stat. 
790;  43  USC  959;  43  CFR,  Sub-part  2873,  as  applied  to  National  Park  Service 
in  43  CFR  2801.1-7). 

Safety  standards  for  underground  coal  mines,  Federal  Coal  Mine  Health 
and  Safety  Act  of  1969  (83  Stat.  745;  30  USC  811;  30  CFR,  Part  75). 

Safety  standards  for  open  pit  metal  and  nonmetallic  mines  (limestone) , 
Sec.  6  of  the  Federal  Metal  and  Nonmetalic  Mine  Safety  Act  of  September  16,  1966 
(PL  89-577;  80  Stat.  774;  30  USC  725;  30  CFR,  Part  55). 

Regulations  governing  Geological  Survey  authority  concerning 
coal-mining  operations,  (30  CFR,  Part  211). 

Coal  Leases  Act  of  February  25,  1920  (41  Stat.  437;  30  USC  181  et 
seq.,  as  amended  and  supplemented;  Sees.  2-8,  41  Stat.  438  et  seq.;  30  USC 
201-208,  as  amended;  43  CFR,  Parts  23  and  3500;  Secretary  of  the  Interior 
Order  No.  2948,  October  6,  1972). 
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Protection  and  conservation  of  nonmineral  resources  during  discovery, 
development,  surface  mining,  and  on-site  processing  of  minerals  under  permits, 
leases,  or  contracts  issued  under  the  Mineral  Leasing  Act  of  February  25,  1920,  as 
amended  (30  USC  181-287)  for  new  leases  and  readjustments  of  lease  terms  for 
existing  leases;  and  under  the  Materials  Act  of  July  31,  1947,  as  amended 
(30  USC  601-604),  (Department  of  the  Interior  regulations;  43  CFR,  Part  23). 

Tramroads  for  mine  access,  coal  haul  road,  conveyor  belt,  etc., 
Act  of  January  21,  1895  (28  Stat.  635;  43  USC  956;  43  CFR,  Part  2810). 

Roads  and  highways  (23  USC  107,  or  RS  2477;  43  USC  932;  43  CFR, 
Part  2820). 

Power  transmission  lines,  Act  of  March  4,  1911  (36  Stat.  1253;  43 
USC  961;  43  CFR,  Part  2850). 

Recreation  and  public  purposes  lease  for  sanitary  land  fill  area, 
recreation  development,  educational  purposes,  etc.,  Act  of  June  14,  1926  (44 
Stat.  741;  43  USC  869-4;  43  CFR,  Sub-parts  2740  and  2912). 

Free  use  of  timber  (43  CFR,  Part  5511);  minerals  (43  CFR,  Part  3621); 
petrified  wood  (43  CFR,  Part  3622). 

Motor  vehicles  on  national  resource  lands  (43  CFR,  Part  6251). 

Visitor  management  on  national  resource  lands  (43  CFR,  Part  6260) . 

Trespass  on  national  resource  lands  (43  CFR,  Part  9230). 

Special  land  use  permits  for  purposes  not  specifically  provided  for 
by  existing  law  (Revised  statute  446,  453  and  22478,  as  amended;  43  USC  1,  2, 
1201;  Act  of  July  14,  1960;  70  Stat.  506;  43  USC  1361-1364;  43  CFR,  Part  2920). 

U.S.  Forest  Service  (36  CFR  Part  252,  Federal  Register,  Vol.  39, 
page  31317,  August  28,  1974). 

U.S.  Forest  Service  (36  CFR  Part  251.1). 

U.S.  Forest  Service  (30  Stat.  34,  as  amended  and  supplemented,  16  USC 
460  471-594,  616,  694  and  1131-1135;  33  USC  701;  7  USC  1010-1013a;  36  CFR 
200.3  et  seq.). 

National  Park  Service  (36  CFR,  Part  4.11;  36  CFR,  Part  800.10). 


State  of  Utah 

Utah  State  Division  of  Lands 

Mineral  Leases  (Utah  Code  annotated,  1953,  as  amended  65-1-18). 

Permits  and  easements  on  State  lands  for  power  transmission  lines, 
roads,  water  pipelines,  etc.  (Utah  Code  Annotated,  1953,  as  amended,  65-2-1) 
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Utah  State  Engineer  (Utah  Code  annotated,  1953,  as  amended). 

Utah  State  Division  of  Health,  Bureau  of  Environmental  Health 

Water  Quality  Section,  Control  of  water  pollution  (Utah  Code  annotated, 
1953,  as  amended,  Chapter  73-14,  73-14-5  to  73-14-13). 

General  Sanitation  Section,  Control  of  solid  waste  (Utah  Code  annotated, 
1953,  as  amended,  Title  26. 

Department  of  Social  Services  (Code  of  Air  Conservation  Regulations, 
January  24,  1972,  ibid). 

Executive  Order  No.  11752 

Title  10,  Utah  Code,  Chapter  II 

Title  10,  Utah  Code,  Chapter  7,  Section  14 

Title  26,  Utah  Code,  Chapter  14,  Section  4 

Title  10,  Utah  Code,  Chapter  15 

Title  10,  Utah  Code,  Chapter  9 

Utah  Antiquities  Act  63-8-21  through  63-11-31  Utah  Code  annotated,  1953. 
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APPENDIX  IV-2 
Statutory  and  Administrative  Requirements 

Transmission  system  impact  area 

The  participants  would  comply  with  all  statutory  and  administrative 
requirements  of  the  United  States  Government  and  the  State  of  Utah,  Arizona, 
Nevada  and  California  including,  but  not  limited  to,  the  following: 

Clean  Air  Act  of  1970  as  amended. 

Federal  and  State  ambient  air  quality  standards  established  for 
Arizona,  California,  Nevada,  Utah. 

Air  quality  standards  of  Occupational  Safety  and  Health  Administration 
(OSHA) ,  Arizona,  California,  Nevada,  and  Utah  apply  to  the  environment  in  and 
around  working  areas  for  the  transmission  line. 

Federal  Water  Pollution  Control  Act  of  1972  as  amended,  and  the  Arizona, 
California,  Nevada  and  Utah  codes  on  water  pollution  control. 

The  Noise  Control  Act  of  1972  and  State  counterparts. 

The  National  Environmental  Policy  Act  of  1969. 

The  Endangered  Species  Act  of  1973. 

The  Bald  Eagle  Act  as  amended  1966. 

The  Migratory  Bird  Treaty  Act  as  amended. 

The  Fish  and  Wildlife  Coordination  Act  as  amended. 

Interstate  and  Defense  Highway  System  (Title  23,  United  States  Code). 

Arizona,  California,  Nevada  and  Utah  regulations  and  codes  pertaining 
to  wildlife  species  in  these  states. 

The  Federal  Antiquities  Act  of  1906. 

The  Archaeological  Preservation  Act  of  1974. 

Historic  Sites  Act  of  1935. 

National  Historic  Preservation  Act  of  1966. 
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Executive  Order  11593,  May  13,  1971,  "Protection  and  Enhancement  of 
the  Cultural  Environment." 

Archaeological  Preservation  Act  of  1974;  amends  Reservoir  Salvage  Act 
of  1960. 

Arizona  Archaeological,  Paleontological  and  Historical  Preservation 
Act. 

Code  of  Federal  Regulations,  Preservation  of  American  Antiquities. 

California  Penal  Code,  Antiquities;  Nevada,  Antiquities  Act;  Utah 
Antiquities  Act;  and  California,  Public  Resource  Code. 

Code  of  Federal  Regulations,  Title  43. 

Code  of  Federal  Regulations >   Title  36. 
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APPENDIX  VIII-1 

ALTERNATIVE  METHODS  FOR  MAKING  NRL  AVAILABLE 

FOR 

KAIPAROWITS  PLANTSTTES  AND  TOWNSITE 
September  10,  1975 

Issue:  What  law  will  provide  the  most  appropriate  vehicle  to  effect 
transfer  of  title  to  national  resource  lands  for  the  proposed  Kaiparowits 
Power  Project  plantsite  and  townsite? 

Alternatives: 

1.  Public  Sales  (43  CFR  2710) 

2.  Small  Tracts  (43  CFR  2730) 

3.  Recreation  and  Public  Purposes  (43  CFR  2740) 

4.  Proposed  Federal  Land  Policy  and  Management  Act  of  1975 

5.  Special  Legislation 

6.  Right-of-Way  (43  CFR  2850) 

7.  Townsite  (43  U.S.C.  711) 

8.  Private  Exchange  (43  CFR  2200,  2220) 

9.  State  Exchange  (43  CFR  2200,  2210) 

10.  Indemnity  Lieu  State  Selection  (43  CFR  2621) 

11.  Quantity  Grant  State  Selection  (43  CFR  2622) 

Background/Analysis:  See  memo  dated  July  17,  1975  to  Director  (321  -  322) 
from  State  Director,  Utah,  subject:  Plan  for  Transfer  of  NRL  to  State  of 
Utah  for  Proposed  Townsite  for  Kaiparowits  Power  Project  —  copy  attached. 

Discussion  of  Alternatives  (Advantages  and  Disadvantages): 

1.  Public  Sale  -- 

Advantages:  None. 

Disadvantages:   "Isolated  tracts  of  up  to  1,520  acres  in  size 
which  could  be  utilized  for  community  expansion  purposes  can 
be  offered  for  sale,  but  this  does  not  apply  to  the  Kaiparowits 
situation.  There  is  no  assurance  that  land  sold  would  be  developed 
and  utilized  for  the  purposes  intended.  The  high  bidder  or 
contiguous  owner  meeting  the  high  bid  would  exercise  all  control 
on  future  use  of  the  tract,  subject  to  local  land  use  controls. 
In  veiw  of  this,  and  because  R.S.  2455  criteria  apply  only  to 
isolated  or  rough  and  mountainous  tracts,  it  does  not  offer 
a  practical  or  efficient  means  of  title  transfer  for  community 
development. "  1/ 

2.  Small  Tracts  -- 

Advantages:  None. 

Disadvantages:  "Suitable  tracts  in  or  near  areas  requiring  land 
for  urban  expansion  could  be  classified  for  srr  ill  tract  disposal. 
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However,  there  is  no  assurance  that  land  would  be  utilized  for 
community  expansion.  This  authority  would  place  the  entire  burden 
on  BLM  for  classification,  survey,  disposal  of  lots  to  applicants, 
and  compliance.  Use  of  this  act  for  new  towns  or  community 
expansion  would  put  BLM,  in  fact,  in  the  "subdivision"  business. 
As  a  matter  of  policy,  BLM  has  declined  to  become  involved  in 
this  role  of  utilizing  the  Small  Tract  Act  in  the  recent  past. 
Development  of  public  facilities  (roads,  sewers,  etc.)  has  been 
a  continuing  problem  in  small  tract  areas."  1/  Small  tract 
programs  have  not  been  successful  in  other  areas. 

3.  Recreation  and  Public  Purposes  -- 

Advantages:  NRL  could  be  made  available  at  low  cost  to  State 
or  local  governmental  agencies  for  such  public  purposes  as  parks, 
schools,  and  sanitary  landfills. 

Disadvantages:  "Lands  transferred  under  this  authority  would 
have  to  be  planned  and  utilized  exclusively  for  recreation  or 
public  purposes.  Whether  any  residential  use  can  be  considered 
a  public  purpose  is  questionable.  Both  policy  and  legal  questions 
may  be  involved.  In  view  of  this,  the  R&PP  authority  has  limited 
availability  for  community  development."  1/  It  would  not  apply  to 
plantsites. 

4.  Proposed  Federal  Land  Policy  and  Management  Act  of  1975  — 

Advantages:  "The  Public  Land  Sale  Act  (P.L.  88-608)  of 
September  19,  1964,  authorized  the  Secretary  of  the  Interior  to 
sell  lands  which  were  required  for  the  orderly  growth  and 
development  of  a  community  or  lands  that  are  chiefly  valuable 
for  residential,  commercial,  agricultural,  industrial,  or  public 
use  or  development.  Since  this  act  expired  on  December  23,  1970,  we 
do  not  have  adequate  legal  authority  designed  to  meet  this  type 
of  need.  Enactment  of  BLM's  organic  legislation  would  provide 
modern  disposal  authority.  The  Administration's  draft  legislation 
includes  authority  for  disposal  of  national  resource  lands  for  uses 
which  cannot  be  prudently  achieved  on  other  lands,  and  which 
outweigh  public  objectives  and  values  which  would  be  served  by 
maintaining  the  land  in  Federal  ownership."  ]_/ 

Disadvantages:  Similar  bills  have  been  considered  by  Congress 
for  several  years  but  have  not  been  enacted  into  law. 

5.  Special  Legislation  -- 

Advantages:  "Also,  there  is  always  the  possibility  of  special 
legislation  to  allow  disposal  of  national  resource  lands  to  a 
specific  community."  1/  This  would  have  the  advantage  of  addressing 
itself  to  a  specific  site  for  a  specific  purpose. 

Disadvantages:  "This,  however,  is  a  slow  process.   In  the  past, 
Congress  has  enacted  legislation  only  when  a  community  has 
presented  comprehensive  land  use  plans."  1/ 
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6.  Right-of-Way  — 

Advantages:  The  act  of  February  15,  1901  authorized  the  Secretary 
to  permit  the  use  of  rights-of-way  for  electrical  plants,  etc., 
which  might  provide  authority  for  the  plantsites,  but  not  the 
townsite.  Would  not  involve  title  transfer,  so  may  be  less 
complicated  than  other  methods.  Provides  more  positive  control 
by  Federal  Government  on  use  of  the  NRL  by  stipulations  in  the 
right-of-way  grant. 

Disadvantages:  This  is  probably  not  an  acceptable  alternative 
to  the  power  companies;  they  have  indicated  they  cannot  obtain 
financing  if  they  do  not  have  fee  title  to  the  land. 

7.  Townsites  -- 

Advantages:  "Public  lands  have  been  reserved  for  townsite  purposes 
by  the  President  and  the  Secretary  of  the  Interior  from  time-to-time 
Lands  with  special  location  or  other  attributes  were  withheld  from 
other  occupancy  or  disposition  pending  their  planning,  survey, 
appraisal,  and  public  sale."  1/ 

Disadvantages:  We  believe  these  laws  are  either  inapplicable  or 
improper  for  use  in  this  situation  for  a  number  of  reasons. 
These  include: 

(1)  Trustee  Townsites  as  covered  by  43  CFR  2763  are  inapplicable 
to  Kaiparowits  since  "prospective  townsites  cannot  be  entered" 
(2763.2)  and,  of  course,  there  is  no  town  in  existence  at  the 
Kaiparowits  site. 

(2)  Townsites  authorized  by  section  2382  of  the  Revised  Statutes, 
as  amended,  and  sections  2383,  2384,  and  2386  of  the  Revised 
Statutes  are  also  only  applicable  where  prior  occupancy  is 
involved.  Since  pre-emptive  settlement  is  no  longer  authorized, 
these  statutes  are  also  not  applicable  to  Kaiparowits. 

(3)  Townsites  authorized  by  section  2380  of  the  Revised  Statutes 
(43  U.S.C.  711)  could  be  used  in  the  Kaiparowits  situation. 
However,  this  manner  of  making  the  townsite  lands  available  is 
constrained  by  numerous  factors: 

(a)  The  lands  would  have  to  be  surveyed  into  lots,  blocks, 
streets,  alleys,  etc; 

(b)  Survey  would  have  to  be  done  to  BLM  Cadastral  standards 
with  considerable  delay  to  the  whole  project; 

(c)  All  lots  would  have  to  be  appraised  at  fair  market  value 
and  sold  at  public  auction; 

(d)  BLM  would  have  to  prepare  individual  patents  for  all  the 
lots  to  be  sold  and  this  could  cause  delay; 
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(e)  Local  government  would  have  to  assume  responsibility 

for  putting  in  all  sewers,  paving,  alley-ways,  guttering, 
etc.,  since  Interior  is  clearly  not  in  the  land  subdivision 
business; 

(f)  Interior,  if  it  did  the  development  and  lay-out  of  the 
town,  would  be  under  intense  pressure  to  produce  a 
"showplace"  community  rather  than  one  adequate  to  meet 
the  needs  of  the  project  and  area   residents; 

(g)  Participation  by  Interior  would  certainly  be  construed 
as  favorable  treatment  of  the  proponent; 

(h)  Townsite  development  is  more  properly  a  function  of 
local  rather  than  Federal  Government; 

The  townsite  laws  do  not  apply  at  all  to  acquisition  of  land  for 
the  plantsite,  so  some  other  method  would  have  to  be  used  for  that. 

E.  G.  Bywater  was  the  Bureau  of  Reclamation  official  responsible 
for  development  of  the  town  of  Page,  Airzona.  It  was  developed 
solely  by  the  Bureau  of  Reclamation  with  no  tax  revenue  by  the 
State  or  County.  He  said  it  was  more  than  two  years  from 
inception  before  any  dirt  was  moved  and  anything  was  put  on  the 
ground.  First  improvements  were  trailers  and  temporary  commercial 
facilities.  He  estimated  a  development  cost  of  $10,000,000  for 
Kaiparowits  townsite.  He  charged  a  "municipal  service  charge" 
in  lieu  of  property  taxes,  but  didn't  get  any  income  tax,  gas 
tax,  sales  tax,  etc.,  revenue  from  the  State  or  County,  so  the 
Bureau  of  Reel  animation  had  to  supplement  administrative  costs 
with  special  congressional  appropriations.  They  didn't  get  any 
State  or  County  help  with  zoning,  yet  had  to  comply  with  State 
and  County  laws  and  ordinances.  Bureau  of  Reclammation  had  to 
furnish  all  municipal  services  such  as  police,  fire,  sewer,  water, 
roads,  parks,  schools,  etc.  He  raised  the  question  on  Kaiparowits 
townsite  as  to  who  would  accept  and  enforce  these  administrative 
responsibilities,  and  where  would  the  financial  base  come  from  to 
develop  the  townsite. 

8.   Private  Exchange  -- 

Advantages:  "There  may  be  situations  where  use  of  a  land  exchange 
could  be  lookad  upon  with  favor  if,  as  a  result  of  the  exchange, 
BLM  would  acquire  private  lands  which  would  benefit  the  public 
interest  as  required  by  Section  8  of  the  Taylor  Grazing  Act."  1/ 

Disadvantages:  "Experience  has  shown  that  use  of  exchange  authorities 
for  this  purpose  is  generally  frustrating,  time-consuming,  and 
combersome  to  say  the  least.  Since  the  exchange  must  be  based 
on  benefit  to  Federal  interests  or  programs,  its  application  is 
severly  limited  for  community  development  purposes."  1/  We  have 
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no  idea  how  long  it  might  take  the  power  companies  to  put  together 
an  exchange  package  by  acquiring  title  to  or  options  to  purchase 
enough  fee  land  to  offer  as  base  for  the  MRL  they  propose  to 
acquire  from  BLM. 

9.   State  Exchange  -- 

Advantages:  The  5 bate  of  Utah  has  indicated  an  interest  in  exchanging 
State  land  for  the  plant  and  townsites.  The  State  has  plenty 
of  scattered  school  sections  they  would  like  to  trade  to  BLM. 

Disadvantages:  Federal  law  (The  Jones  Act  of  January  25,  1927 
(44  Stat.  1026;  43  U.S.C.  870))  prohibits  the  State  from  disposing 
of  mineral  rights  in  their  base  lands  on  such  exchanges.  Also  by 
State  law,  the  State  must  offer  lands  they  acquire  by  exchange 
for  public  auction,  unless  the  base  lands  used  in  the  exchange 
have  previously  been  offered  for  sale  at  public  auction  but 
did  not  sell . 

10.  Indemnity  Lieu  State  Selection  -- 

Advantages:  "The  State  may  select  and  acquire  land  in  satisfaction 
of  indemnity  entitlement.  The  land  could  then  be  transferred  to 
local  public  or  private  entities  for  development  of  plantsites  or 
new  towns  or  expansion  of  existing  settlements.  In  this  case,  the 
State  or  local  Government  would  assume  the  basic  responsibility 
for  evaluation  of  community  expansion  plans,  adequacy  of  planning 
and  land  use  controls,  and  determination  of  the  terms  and  conditions 
of  sale  of  the  land  to  the  ultimate  beneficiaries."  ]_/  The  State 
has  outstanding  indemnity  entitlement  of  225,360.59  acres  for 
which  they  have  pending  applications  for  197,643.25  acres,  leaving 
an  unobligated  entitlement  of  27,717.34  acres. 

Disadvantages:  The  principal  problem  is  the  value  estimate  of 
the  selected  and  base  lands  required  by  Departmental  policy,  and 
the  contingent  value  disparity  question  primarily  because  of  mineral 
values.  There  is  also  some  problem  here  with  the  State's  disposal 
of  these  lands  as  public  auction  is  required.  The. Division  of 
State  Lands  seem  reluctant  to  use  their  base  for  this  purpose. 

11.  Quantity  Grant  State  Selection  -- 

Advantages:  We  feel  that  this  is  by  far  the  best  method,  the  one 
that  would  offer  the  least  possibility  of  problems  or  complications. 
Under  this  provision,  the  State  may  select  and  acquire  land  in 
satisfaction  of  quantity  grant  entitlement.  The  State  could  then 
transfer  title  to  the  land  by  sale  negotiated  directly  with  the 
power  companies  or  their  representatives  for  development  of 


A-743 


plantsites  or  townsites.  The  State  or  local  government  would 
assume  the  basic  responsibility  for  evaluation  of  community 
development  plans,  adequacy  of  planning  and  land  use  controls, 
and  determination  of  the  terms  and  conditions  of  sale  of  the 
land  to  the  ultimate  beneficiaries.  The  State  has  outstanding 
quantity  grant  entitlement  of  17,633.00  acres  for  which  they  have 
pending  applications  for  2,181.60  acres,  leaving  an  unobligated 
entitlement  of  15,451.40  acres.  No  value  estimate  is  required  and 
there  will  be  no  consideration  of"  value  disparity. 

Disadvantages:  The  principal  problem  is  that  the  University  of 
Utah  is  the  only  State  agency  who  controls  enough  quantity  grant 
base  entitlement  to  cover  the  acreage  required  for  the  plantsite 
and  townsite,  and  they  are  reportedly  reluctant  to  use  their  base 
for  this  purpose. 


1/  Excerpt  from  Information  Memorandum  No.  75-160,  dated  8/25/75, 
Subject:  Community  Expansion  Needs  Associated  with  Energy 
Development. 
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STATE  OF  CALIFORNIA  EDMUND  G.  BROWN  JR.,  Governor 

AIR  RESOURCES  BOARD 

1709- 11th  STREET 
SACRAMENTO     95814 

January  5,  1976 


Paul  L.  Howard,  State  Director 

U.S.  Department  of  the  Interior 

Bureau  of  Land  Management 

Utah  State  Office 

Post  Office  Box  11505 

Salt  Lake  City,  Utah  84147 

Dear  Mr.  Howard: 

This  is  in  response  to  your  letter  to  the  Air  Resources  Board 
regarding  the  possibility  of  locating  coal-fired  power  plants  in  Southern 
California. 

The  California  Air  Resources  Board  is  very  cognizant  of  the 
difficulties  surrounding  the  location  of  suitable  sites  in  the  western 
states  for  large  coal  burning  power  plants,  and  of  the  impact  Southern 
California  has  on  the  growing  need  for  such  facilities.   We  are  keenly 
interested  in  the  successful  resolutions  of  these  problems  and  are  eager 
to  contribute  in  any  way  to  that  end. 

Location  of  the  facilities  in  California  would  be  virtually 
impossible.   Even  if  the  long  transport  of  coal  from  the  mines  to  the 
west  coast  could  be  justified,  the  severe  air  pollution  problems  in 
Southern  California  would  eliminate  all  coastal  sites.   The  adjacent 
inland  areas  are  all  critically  short  of  water  which  would  have  to  be 
transported  long  distances.   Those  areas  of  the  state  with  more  abundant 
water  are  mostly  prime  agricultural  land  or  recreation  areas,  neither  of 
which  could  readily  accommodate  a  major  coal  burning  power  plant. 

The  probability  of  a  coal-fired  generating  station  meeting  the 
stringent  air  quality  standards  of  the  California  air  pollution  control 
districts  is  low,  even  with  the  best  emission  control  technology. 
Existing  emission  limitations  of  the  districts  within  the  South  Coast 
Air  Basin  which  apply  to  new  sources  are  listed  in  Table  I. 

In  addition,  the  Air  Resources  Board  has  recently  adopted  a 
new  source  review  program  that  must  be  adopted  by  the  local  districts. 
This  new  program,  based  on  denial  of  permits  to  construct  if  a  source 
will  interfere  with  attainment  of  federal  air  quality  standards,  will 
lower  the  probability  of  constructing  coal-fired  plants  in  California 
even  further.   It  is  anticipated  that  all  the  districts  in  California 
will  adopt  the  new  Air  Resources  Board  rule  or  a  similar  rule  within  six 
months.   A  copy  of  the  requirements  plus  a  suggested  rule  is  enclosed. 
Those  basins  in  Southern  California  (South  Coast,  Southeast  Desert  and 
San  Diego)  which  exceeded  the  ambient  air  quality  standards  in  1973  are 
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included  in  Table  2.  Pollutant  concentrations  during  1974  and  1975  have 
not  changed  significantly.  Thus,  the  new  source  review  rule  may  prevent 
the  approval  of  major  sources  in  these  areas. 

Table  3  compares  the  projected  emissions  for  the  Kaiparowits 
generating  station  with  the  most  stringent  emission  rules  for  Southern 
California.   Obviously  a  plant  such  as  Kaiparowits  would  violate  these 
standards.   The  Southeast  Desert  Air  Basin  portion  of  Riverside  County 
is  the  only  location  in  Southern  California  where  a  power  plant  might  be 
compatible  with  the  local  air  pollution  regulations.   The  applicable 
emission  limitations  for  that  portion  of  Riverside  County  possibly  could 
be  met  with  existing  technology  for  coal  fired  power  plants.   This  could 
be  determined  only  after  detailed  evaluation  of  the  proposal.   The  area, 
however,  lacks  the  water  necessary  for  a  power  plant  of  this  size. 


Taylor 
Assistant  Executive  Of 
(916)  322-2894 


Enclosure 
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Air  Pollution  Control    District 
South  Coast  Air  Basin 

(1)     Southern  California 

(a)     Metropolitan  Zone 
(L.A.) 


TABLE  1 
New  Source  Rules  and  Regulations 
Prohibitions 
Pollutant 


Particulate 
Matter 


(b)     Eastern  Zone 
(Orange) 


(c)     Riverside  County  Zone 


(d)     San  Bernardino  County  Zone 


(2)     Ventura  County 


(3)     Santa  Barbara  County 


Rule 
Number 


Limitations 


68.1     0.3  gr/scf  0  12%  C02 

54         1.0  -  30.0  #/hr  for  Process  Weight 
250-1,000,000  #/hr 

67         <     10  lbs./hr. 

68.1  0.1    gr/scf  @  12%  C02 

54        same  as  Metropolitan  Zone  Process 
Weight 

67         <     10  lb./hr 

72.2  0.1    gr/scf  G  12%  C02 

54        0.5  lbs. /ton  process  weight 

72         <  10  lb./hr 

53A      0.1   gr/scf  0  12%  C02 

54A      same  as  Metropolitan  Zone  Process 
Weight 

67         <     10  lbs./hr. 

57         0.1    gr/scf  0  12%  C02 

53        same  as  Metropolitan  Zone  Process 
Weight 

60         <     10   lbs./hr. 

18A      0.1   gr./scf  0  12%  C02 

21 A      same  as  Metropolitan  Zone  Process 
Weight 

39         <     10  lbs./hr. 
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Air  Pollution  Control    District 


Rule 
Pollutant  Number 


Limitations 


(1)  Southern  California 

(a)  Metropolitan  Zone  SlL 

(b)  Eastern  Zone 

(c)  Riverside  County  Zone 

(d)  San  Bernardino  County  Zone 

(2)  Ventura  County 

(3)  Santa  Barbara  County  SO2 

(1)     Southern  California 

(a)  Metropolitan  Zone  NO2 

(b)  Eastern 

(c)  Riverside  County  Zone 

(d)  San  Bernardino  County  Zone 


53  0.2%,  by  volume 

67  <  200  lbs./hr. 

53  500  ppm,  by  volume 

67  <  200  lbs./hr. 

53  0.05%,  by  volume 
72  <  200  lbs./hr. 

53A     500  ppm,  by  volume 

67  <  200  lbs./hr. 

54  300  ppm,  by  volume 
60  <  200  lbs./hr. 

19  0.2%,  by  volume 

39  <  20C  Ibs/hr. 


67  <     140  lbs./hr. 

68  125/225  ppm  for  gaseous/liquid, 
solid  fuels 

67        Same  limits  as  for  Metropolitan 

Zone 
68 

72         Same  limits  as  for  Metropolitan 
Zone 

72.1 

67        Same  limits  as  for  Metropolitan 

Zone 
68 


A-750 


-3- 


Air  Pollution  Control    District 


Pollutant 


Rule 
Number 


Limitations 


(2)     Ventura  County 


(3)     Santa  Barbara  County 


San  Diego  Air  Basin 
San  Diego  County 


Southeast  Desert  Air  Basin 

(1 )  Kern  County 

(2)  Southern  California 
(a)     Metropolitan 


(b)     Riverside  County  Zone 


Particulate 
Matter 


SO; 

NO, 


59    125/225  ppm,  with  limit  of  20 
tons  per  day 


60 


<  140  lbs./hr. 


39        Same  limits  as  for  Metropolitan 
Zone 

39.1 


53    0.1  gr/scf  @  12%  C02 


54    .24  -  40  #/hr.  for  Process  Weight 
50-60,000  #/hr. 

53    0.05%,  by  volume 

68         .125/225  ppm  for  gaseous/liquid, 
solid  fuel 


Particulate         407.2     0.1    gr/scf  @  12%  C02 
Matter 

409         Meet  EPA  Standards  of  Performance 


68.1  0.3  gr/scf  @  12%  C02 

54        1.0  -  30.0#/hr.   for  Process  Weight 
250  -  1,000,000  #/hr. 

67         <     10  lbs./hr. 

72.2  0.1  gr/scf  @  12%  C02 

54    0.5  lbs. /ton  process  weight  per 
hour 
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Air  Pollution  Control  District 


(d)  San  Bernardino  Zone 


(3)  Imperial  County 


(1 )  Kern  County 

(2)  Southern  California 
(a)     Metropolitan  Zone 

(c)  Riverside  County  Zone 

(d)  San  Bernardino  County  Zone 

(3)  Imperial 


Pollutant 

Rule 
Numbe 

r                  Limitations 

Particulate 

Mat tov 

53A 

0.1    gr./scf  @  12%  C02 

rid  u  ucr 

54A 

same  as  Metropolitan  Zone  Rule  54 

67 

<     10  lbs./hr. 

116 

0.3  gr/scf  @  12%  C02 

121 

.24-40  #/hr.   for  Process  Weight 
50  -  60000  #/hr. 

131 

<     10  lbs./hr. 

so2 

407 

0.2%  by  volume 

409 

Meet  EPA  Standards  of  Performance 

53 

0.2%,  by  volume 

67 

200  lbs./hr. 

53 

0.15%,  by  volume 

53A 

500  ppm,  by  volume 

67 

<  200  lbs./hr. 

116 

0.2%,  by  volume 

131 

<     200  lbs./hr. 

NO. 


(1)  Kern 

(2)  Southern  California 
(a)     Metropolitan 


409         Meet  EPA  Standards  of  Performance 


67  <     140  lbs./hr. 

68  125/225  ppm  for  gaseas/liquid, 
solid  fuels 


A-752 


-5- 


Air  Pollution  Control    District 


Rule 
Pollutant  Number 


.Limitations 


(c)  Riverside  County  Zone 

(d)  San  Bernardino  County  Zone 


(3)     Imperial 


72.1  Same  as  Metropolitan  Zone  Rule  68 

67  <     140  lbs./hr. 

68  Same  as  Metropolitan  Zone  Rule  68 
131  <    140  lbs./hr. 
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TABLE  3 

COMPARISON  OF  COAL  FIRED  POWER  PLANT 
EMISSIONS  WITH  ALLOWABLE  EMISSIONS 


Estimated  Project  Emissions 
(as  presented  in  EIS) 

34 . 3  tons/day 

250.0  tons/day 

12 . 2  tons/day 


Pollutant 


SO- 


NOx 
PM 


Allowable  Emissions* 
lbs/hr tons/day 


200 

2.4 

140 

1.68 

10 

0.12 

*  Allowable  emissions  based  on  most  stringent  regulations  for  new  power 
plants  in  Southern  California. 
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APPENDIX  IX- 1 


Bureau  of  Reclamation  Letter: 
Kaiparowits  Public  Hearing  Comments  Concerning 
Water  Availability  of  Lake  Powell 
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United  States  Department  of  the  Interior 

BUREAU  OF  RECLAMATION 

I Tl'l  R  (  OLORADO  REGIONAL  01  KJCE 

P.O    BOX  llr>f>8 

SALT  LAKE  CITY,  UTAH  81111 


IN  REPLY 

REFER  TO:     460 

651.- 


N0VI475 


Memorandum 


To: 


District  Manager,  Bureau  of  Land  Management,  Utah  State 
Office,  P.O.  Box  11505,  Salt  Lake  City,  Utah   84147 


From:  A^**  Reg  tonal  Director,  Salt  Lake  City,  Utah 

Subject:  Kaiparowits  Public  Hearing  Comments  Concerning  Water 
Availability  of  Lake  Powell 
(refer  to  your  letter  of  September  29,  1975) 

In  response  to  your  letter  of  September  29,  1975,  referred  to  above, 
we  have  reviewed  the  statement  by  Mr.  Robert  L.  Coshland  for  the  record 
of  the  public  hearing  in  Phoenix  on  September  17,  1975,  on  the  draft 
Environmental  Statement  for  the  Kaiparowits  Powerplant.  Mr.  Coshland 
contends  that  the  Environmental  Statement  fails  to  reveal  realistically 
the  deficient  water  resources  in  the  Colorado  River  Basin  and  in 
particular  that  which  would  be  available  for  storage  in  Lake  Powell 
and  consumption  by  the  Kaiparowits  Powerplant.  Mr.  Coshland  further 
contends  that  water  from  Lake  Powell  for  this  purpose  would  be 
unavailable  after  about  year  2005.  Mr.  Coshland  bases  these  conten- 
tions on  the  following  assumptions  and  conditions: 

1.  That  the  virgin  flow  data  at  Lee  Ferry,  Arizona^are 
reliable  only  for  the  years  subsequent  to  1922  when 
the  first  gage  was  installed  on  the  Colorado  River 
at  this  point. 

2.  The  Central  Arizona  Project  will  begin  diverting  water 
and,  in  fact,  take  its  full  diversions  of  water  in  1985. 

3.  That  the  Animas  La-Plata,  Dallas  Creek,  Dolores, 
San  Miguel  and  West  Divide  Participant  Projects  will 
be  completed  concurrently  with  the  Central  Arizona 
Project  and  would  take  a  full  diversion  in  the  year 
1985. 

4.  That  Lake  Powell  in  its  normal  operation  to  provide 
among  other  things,  for  the  delivery  of  the  water 
required  under  Article  III  C  and  III  D  of  the  Colorado 
River  Compact  would  have  3.45  million  acre-feet  of 
space  at  the  end  of  September  of  each  year. 


Save  Energy  and  You  Serve  America! 


CONSERVE 
^AMERICA'S 
ENERGY 


A-759 


5.  That  the  allowable  minimum  delivery  at  Lee  Ferry 
would  be  8.25  million  acre-feet  each  year. 

Based  on  these  and  other  assumptions,  Mr.  Coshland  has  demonstrated 
that,  if  the  Upper  Basin  use  reaches  6.1  million  acre-feet  of  con- 
sumptive use  by  the  year  2000,  the  reservoirs  of  the  Upper  Colorado 
River  System  will  be  slowly  dried  up  by  the  release  of  8  1/4  million 
to  the  lower  basin.  We  agree  that  under  those  conditions  this  would 
likely  happen. 

It  has  been  the  Bureau  of  Reclamation's  position  in  certifying 
available  water  to  the  water  service  contracts  out  of  Navajo 
Reservoir  that  the  limit  of  Upper  Basin  use  would  be  about  5.8 
million  acre-feet  during  a  period  of  runoff  similar  to  that  which 
occurred  between  1906  and  1974.  In  order  to  avoid  a  critical  compact 
interpretation,  this  limit  of  Upper  Basin  use  has  been  based  on  the 
assumption  that  the  Upper  Basin  would  be  obligated  to  deliver  75  million 
acre-feet  of  water  every  10  years  at  Lee  Ferry,  plus  750,000  acre-feet 
annually  toward  the  Mexican  Treaty  deliveries.  In  preparing  this 
estimate  of  limit  of  use,  the  Bureau  has  recognized  that  in  years  or 
periods  of  years  of  low  flow,  the  water  actually  physically  available 
to  be  diverted  for  irrigation  use  is  less  than  normal  at  the  point  of 
diversion.  Therefore,  for  periods  such  as  the  1931  to  1974  used  by 
Mr.  Coshland,  the  average  use  projected  by  the  Bureau  studies  in  the 
Upper  Basin  would  be  about  5.4  million  acre-feet  or  about  93  percent 
of  normal.  Within  this  5.4  million  acre-feet,  water  would  be  available 
for  the  Kaiparowits  Project.  Water  availability  studies  for  the  Upper 
Colorado  River  Basin  that  have  been  prepared  by  the  Bureau  recognize 
depletions  of  102,000  acre-feet  by  the  Kaiparowits  Powerplant  in  1990 
as  provided  for  in  the  water  service  contract  for  the  project.  We  assume 
that  Mr.  Coshland  is  also  aware  of  the  fact  that  the  Kaiparowits  Powerplant 
water  service  contract  provides  for  a  reduction  in  the  quantity  of  water 
available  for  delivery  to  the  powerplant  under  certain  conditions  to 
82,000  acre-feet  in  year  2011,  62,000  acre-feet  in  year  2021,  and  zero 
in  year  2031 . 

It  has  further  been  the  position  of  the  Bureau  of  Reclamation  that 
in  P.L.  90-537,  Article  II, the  Congress  declared  that  the  first 
obligation  of  any  water  augmentation  project  planned  pursuant  to 
Section  201  of  that  act  and  authorized  by  Congress  would  be  to 
provide  water  to  alleviate  the  burden  of  the  Mexican  Treaty  delivery 
requirement  of  the  compact  Article  III  C  which  might  thereby  make 
additional  water  available  to  the  Upper  Basin. 

Mr.  Coshland  refers  to  a  tree  ring  study  that  has  been  prepared  by 
Dr.  Charles  Stockton  in  which  Dr.  Stockton  concludes  as  a  preliminary 
measure  that  the  long-term  average  flow  of  the  Colorado  at  Lee  Ferry 
is  between  13  and  14  million  acre-feet.  The  13.5  million  acre-feet 
referred  to  by  Mr.  Coshland  is  an  average  of  these  two  values.  The 
Bureau  of  Reclamation  has  been  active  in  reviewing  the  work  done  by 
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Dr.  Stockton  and  has  suggested  that  if  funds  are  available  from  the 
National  Science  Foundation,  Dr.  Stockton  refine  his  studies  to 
eliminate  some  of  the  inadequacies  that  may  have  been  introduced 
through  the  estimates  of  past  use  in  the  Colorado  River  Basin.  These 
estimates  of  past  use  have  a  direct  influence  on  the  accuracy  of  the 
virgin  flow,  estimates  which  were  used  by  Dr.  Stockton  in  making  his 
correlation,  with  the  tree  ring  growth  that  was  also  produced  by  the 
same  climatological  conditions. 

Until  such  time  as  the  tree  ring  studies  can  be  reviewed,  revised 
and  verified  in  order  to  establish  a  long-term  synthetic  streamflow 
record  for  the  Colorado  River  that  would  be  generally  accepted,  the 
Bureau  of  Reclamation  believes  that  the  1906-1975  period  or  some  other 
similar  long  period  of  recorded  historical  flow  should  be  the  basis 
for  any  hydrological  determinations  of  water  available  in  the  Colorado 
River  Basin.  We  are  of  the  opinion  that  the  flow  data  for  the  Colorado 
River  at  Lee  Ferry  for  each  year  from  1906  to  present  is  essentially 
of  comparable  quality,  even  though  the  records  from  1906-1921  have 
been  reconstructed  by  correlating  with  other  main  stream  and  tributary 
gages.  Also,  we  are  not  aware  of  any  major  controversy  among  knowledgeable 
hydrologists  that  correlated  records  of  the  flow  prior  to  1922  are 
unacceptable. 

Bureau  of  Reclamation  studies  are  based  on  the  Animas-LaPlata,  Dallas 
Creek,  Dolores,  San  Miguel  and  West  Divide  Projects  being  constructed 
and  developed  such  that  the  full  impact  of  their  depletions  would  not  be 
realized  until  after  1990  rather  than  1985  as  assumed  by  Mr.  Coshland; 
but  regardless  of  the  date,  depletions  by  these  projects  lie  within 
Colorado's  available  water  supply. 

In  summary,  we  believe  that  Mr.  Coshland  has  arrived  at  an  erroneous 
conclusion  from  his  studies  by  not  recognizing  the  5.8  million  acre- 
feet  limit  that  is  one  of  the  basic  premises  of  the  Bureau  of  Reclamation 
water  supply  studies  for  the  Upper  Colorado  River  Basin.  Any  increase 
above  this  amount  would  result  in  an  over  draft  of  storage  and  result 
in  dry  reservoirs  as  indicated  by  Mr.  Coshland's  study.  In  his  analysis, 
Mr.  Coshland  has  also  apparently  allocated  some  storage  space  in  Lake 
Powell  to  flood  control.  Although  there  is  no  formal  flood  control 
plan  for  Lake  Powell  requiring  that  space  be  provided  for  this  purpose, 
the  interaction  of  the  flood  control  operation  for  Lake  Mead  and  the 
requirement  of  the  Coordinated  Long-Range  Operating  Criteria  (that  after 
certain  conditions  have  been  met  the  active  storage  in  the  two  reservoirs 
is  to  be  maintained  equal)  mightconceivably  result  in  some  minor  quantity 
of  water  being  released  in  high  runoff  years  when  the  reservoirs  of 
the  CRSP  system  are  nearly  full  that  would  be  adverse  to  the  interest  of 
conserving  water  for  consumptive  use.  The  impact  of  this  requirement 
on  the  5.8  million  acre-feet  figure  we  have  used  to  represent  the  limit 
of  Upper  Basin  average  annual  consumptive  use  would  be  almost  negligible  when 
spread  over  the  34-year  critical  period  (1931-1964).  Also,  our  studies  do 
not  indicate  that  the  part  of  the  flood  control  space  provided  in  Lake  Powell 
as  a  result  of  splitting  some  of  the  Lake  Mead  requirement  would  likely 
be  of  nearly  as  high  a  magnitude  as  Mr.  Coshland  states.  Mr.  Coshland 
also  may  not  be  aware  that  irrigation  projects  can  usually  operate 
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with  short  water  supply  during  critical  period  of  runoff. 

We  recognize  the  value  of  estimates  of  long-term  records  of  water 
supply  such  as  those  provided  by  tree  ring  analysis.  We  also  must 
recognize  the  fallibility  of  these  data  for  precise  determinations 
of  water  availability.  The  usable  flow  figures  we  have  used  are 
based  on  a  long  period  of  actual  measured  quantities  and  has  to  be 
recognized  as  a  valid  and  defensible  means  of  projecting  future 
streamflow.  The  many  records  we  have  are  usually  of  sufficient 
length  as  to  minimize  the  probability  of  realizing  future  flows 
which  are  significantly  different  from  those  recorded.  Furthermore, 
the  record  we  have  used  is  similar  to  the  yield  developed  from  the 
tree  ring  analysis. 

In  an  arid  region  such  as  the  Colorado  River  Basin,  which  has  potential 
uses  for  water  which  far  exceed  the  supply,  we  believe  we  would  be 
remiss  in  not  attempting  to  fully  utilize  the  resource  especially 
when  the  consequence  of  over-estimating  the  firm  water  yield  of  the 
basin  would  be  shortages  which  would  most  likely  have  less  adverse 
affect  on  the  public  interest  than  would  an  incomplete  development  of 
the  resources. 

We  would  be  happy  to  review  any  draft  of  reply  to  Mr.  Coshland's 
statement  that  the  Bureau  of  Land  Management  may  be  preparing. 

We  are  furnishing  a  copy  of  this  letter  to  Mr.  Hudgins  of  Arizona 
Public  Service  Company  who  has  also  asked  us  for  assistance  in  respond- 
ing to  Mr.  Coshland's  statment. 


cc:  Mr.  Terry  D.  Hudgins,  Environmental  Sci 
Arizona  Public  Service  Company,  P.O.  Bo 


Ariz.  85036 
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APPENDIX  IX- 2 


Lake  Powell  Research  Project  Letter: 
Response  to  Letter  From  National  Parks  and  Conservation  Association 
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LAKE  POWELL 
RESEARCH  PROJECT 


An   interdisciplinary  study  of  a  new  lake  in  an  arid  land 


Coordinators    ORSON   L    ANDKRSON 
IKRROLD  E    LEVY 


INSTITUTE  OF  GEOPHYSICS 
UNIVERSITY  OF  CALIFORNIA    LOS  ANGELES 
LOS   ANGELES    CALIFORNIA   90024 
Tcluphunn   2i:i  H25  2:iH6 


December  1,  1975 


Mr.  Paul  Howard 

State  Director 

Bureua  of  Land  Management 

P.O.  Box  11505 

Salt  Lake  City,  Utah   84111 


Dear  Mr.  Howard, 


RE:   2850  Kaiparowits  (U913) 


Enclosed  is  the  official  response  of  the  Lake  Powell  Research 
Project  to  your  query  in  response  to  a  letter  from  R.  L. 
Coshland  of  the  National  Parks  and  Conservation  Association. 

We  asked  Dr.  Gordon  C.  Jacoby,  Jr.,  our  staff  hydrologist, 
to  prepare  the  response.   Dr.  Jacoby' s  response  was  circu- 
lated to  the  principal  scientists  of  the  Project  who  are  con- 
nected with  water  and  law  research,  for  additional  comments. 
Those  principals  decided  Dr.  Jacoby ' s  comments  could  not  be 
improved  upon. 

Sincerely  yours, 


((Jyt^t^Xu^ 


N5rson  L 


Anderson 


Natural  Science  Coordinator 

OLA : jmv 

Enclosure:  17  November  1975  letter  from  Jacoby  to  Howard 

cc:   G.  D.  Weatherford 

G.  C.  Jacoby,  Jr. 

C.  W.  Stockton 


PARTICIPATING  INSTITUTIONS:     UNIVERSITY  OF  ARIZONA 

UNIVERSITY  OF  CALIFORNIA.  LOS  ANGELES  •    UNIVERSITY  OF  CALIFORNIA.  SANTA  BARBARA 

DARTMOUTH   COLLEGE  •    JOHN   MUIR  INSTITUTE  •    MUSEUM  OF  NORTHERN  ARIZONA 

UNIVERSITY  OF  NEW  MEXICO  •    UNIVERSITY  OF  ROCHESTER  •    UTAH  STATE  UNIVERSITY 
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APPENDIX  IX- 3 


Gordon  Jacoby  Letter: 
Statement  Concerning  Letter  from  National  Parks  and  Conservation  Association 
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Lamont  -  Dohcrty   Geological  Observatory 
of  Columbia  University 


Palisades,  N.Y.    10964 


Cable:      L4MONIGEO 

Palisades  New  York  State 
TWX-7IO-576-2653 


Telnphono:   CodO  Oil,   FimAOfd  0-2000 


17  November  1975 


Mr.  Paul  Howard 

State  Director 

Bureau  of  Land  Management 

Utah  State  Office 

P.O.  Box  11505 

Salt  Lake  City,  Utah  84111 


Dear  Mr.  Howard 


SUBJECT:   2850  Kaiparowits   (U913) 


This  letter  is  a  statement  concerning  the  letter  of  22  November  by 
Mr.  Robert  L.  Coshland,  Arizona  Representative  of  the  National  Parks  and 
Conservation  Association. 

The  overall  point  of  the  analysis  by  Mr.  Coshland  is  generally  correct. 
Certain  assumptions  should  be  modified  but  the  overview  is  in  accordance  with 
some  of  the  conclusions  of  the  Lake  Powell  Research  Project.   The  basic 
conclusion,  jointly  held,  is  that  there  is  not  enough  surface  water  available 
for  all  the  planned  and  projected  consumptive  uses  presently  envisioned  for 
the  Upper  Colorado  River  Basin. 

However,  some  caution  must  be  taken  with  regard  to  projections  of 
consumptive  use.   For  example,  the  1974  study  "Report  on  Water  for  Energy 
in  the  Upper  Colorado  River  Basin"  lists  water-using  projects  planned  for 
the  UCRB.   The  schedule  for  these  projects  is  already  greatly  changed.   Some 
plans  have  been  postponed  a  year  or  more  and  the  oil  shale  activities  are  in 
a  very  uncertain  state  at  present. 

As  noted  in  the  draft  EIS,  the  State  Engineer  of  Utah  has  not  approved 
any  new  water-right  applications  for  some  time.   One  can  assume  or  expect 
that  new  applications,  if  approved  in  the  future,  will  receive  very  careful 
appraisal  as  to  supply  available,  beneficial  consumptive  use  aspects  and 
priorities  with  respect  to  other  uses.   The  Kaiparowits  Power  Project  has  a 
contract  for  the  power-plant  water  supply.   In  the  1974  "Water  for  Energy" 
report  used  by  Mr.  Coshland  as  the  basis  for  much  of  his  analysis,  many  projected 
users  listed  do  not  have  approved  water-right  applications.   In  view  of  the  water 
supply  situation,  it  is  my  opinion  that  some  of  these  projects  will  not  receive 
approval  of  their  applications  for  water  from  present  unaugmented  surface-water 
supplies  for  some  of  the  very  reasons  detailed  by  Mr.  Coshland.   If  this 
conclusion  of  nonapproval  holds  true,  the  Kaiparowits  Power  Project  water  supply 
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for  the  plant  will  bo.  available  past  the  2005  date  of  Mr.  Cosliland's  analysis. 
But  it  must  be  emphasized  that  this  availability  will  exist  only  through  some 
modification  of  the  presently  projected  uses  or  modification  of  the  presently 
estimated  supply. 

It  is  my  opinion  that  Mr.  Coshland's  analysis  points  out  very  well  what 
could  take  place  (on  a  different  time  scale)  if  there  is  continued  development 
as  certain  plans  envision.   Users,  such  as  the  Kaiparowits  Power  Project,  would 
indeed  run  out  of  water  if  there  is  not  substantial  change  or  demand  management 
program  with  regard  to  presently  projected  consumptive  use  projects. 

Sincerely  yours, 

■*>      /       *       y 


Gordon  Jacoby 


GC/ka 

cc:   O.L.  Anderson 
R.L.  Coshland 


A-770 


